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Overview 

In total, 727 comments were submitted by 45 interested parties and anonymous contributors from five 

countries. All the comments are published on the EFSA web page as received (link). Of these, three 
were incomplete (e.g. only included the name of the individual or organisation submitting the comment 

but not a comment itself) and 62 were true duplicates (i.e. the same person submitting the same 
comment within the same section). Incomplete comments do not appear in this Annex and duplicate 

comments appear only once. In addition, there were identical comments submitted by different 

interested parties. In that case, the comment appears only once, together with the list of interested 
parties that have submitted the comment. Finally, identical comments in relation to the exposure (e.g. 

added and free sugars) submitted by the same interested party in several sections of the opinion appear 
only once. The 490 unique comments that have been submitted in relation to this public consultation 

are addressed below. 

Table 1 depicts the 45 interested parties and anonymous contributors from five countries that have 
participated in the public consultation and the country of origin. These include food industry companies 

and food industry organisations, professional associations, public agencies, consumer organisations, 

university affiliates, consultancies, individuals in their personal capacity and anonymous contributors. 

EFSA wishes to thank all stakeholders for their valuable contributions. 

 

Table 1 Stakeholders contributing to the public consultation 

Interested party Country 

AIJN, European Fruit Juice Association BE 

Ángel Gil, Rafael Urrialde, Gregorio Varela-Moreiras and 143 Spanish scientists ES 

Anonymous  BR, FR, DE, UK, 

IT 

ANSES FR 

ASOZUMOS ES 

BEUC – The European Consumer Organisation BE 

Bonumose, Inc. USA 

Brazilian Association of Citrus Exporters (CitrusBR) BR 

CAOBISCO BE 

CEFS – European Association of Sugar Manufacturers BE 

Knowledge Center Sugar and Nutrition NL 

Döhler GmbH DE 

European Plant-Based Foods Association (ENSA) BE 

Federatie Nederlandse Levensmiddelen Industrie (FNLI) NL 

FIAB – Federación Española de Industrias de Alimentacion y Bebidas ES 

Food Industries Association of Austria AT 

FoodDrinkEurope BE 

FoodDrinkNorway NO 

forum. ernährung heute AT 

Geisenheim University Institute of Beverage Research Chair of Analysis and 

Technology of Plant-based Foods 
DE 

http://www.efsa.europa.eu/efsajournal
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Dr Hannelore Daniel DE 

International Association for Dental Research USA 

International Fruit and Vegetable Juice Association (IFU) UK 

Juice Products Association USA 

Lebensmittelverband Deutschland DE 

Max Rubner-Institute Federal Research Institute of Nutrition and Food DE 

Norsk Tannpleierforening NO 

Carrie Ruxton UK 

Nutrition Institute, Ljubljana, Slovenia SI 

Nutritional Epidemiology, Lund University SE 

Plant-food Sweden SE 

Skånska Spritfabriken SE 

Spanish Chocolate, Confectionery and bakery wares Trade Association 

(PRODULCE) 

ES 

Spanish Food an Drink Federation ES 

Starch Europe BE 

SUMOL+COMPAL PT 

Thaís Cesar BR 

The Corn Refiners Association (CRA) USA 

The European Society for Paediatric Gastroenterology, Hepatology and Nutrition 

(ESPGHAN) – Committee on Nutrition 

CH 

The Norwegian Dental Association NO 

UNESDA Soft Drinks Europe BE 

UNIJUS FR 

Verband der deutschen Fruchtsaft-Industrie VdF DE 

Wingren Konsult AB SE 

Wirtschaftliche Vereinigung Zucker e. V. DE 

WSRO UK 
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General comments 

Contributor/Organisatio

n 
Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium) 

 

ASOZUMOS (Spain) 

 

UNIJUS (France) 

 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

Comment 1. In the EU, 100% fruit juice (100%FJ) is fruit juice without added sugars (Directive 2012/12). In other drinks, 

e.g. nectars and fruit-based drinks the addition of sugar is permitted. Consumers are informed on the label that a product is 

100%FJ. The opinion must therefore be clear in its conclusions about 100%FJ and any data must be able to distinguish intakes 

from these two types of products to be considered pertinent. AIJN/ASOZUMOS/UNIJUS/IFU/CitrusBR has identified 3 concerns 

that do not cover 100%FJ appropriately: 

1. The US prospective cohort studies (PCs) which have strongly influenced EFSA’s draft opinion do not fully differentiate 

between 100%FJ, cider and unspecified juice (see Appendix J response). This undermines the validity of the assessment and 

the conclusions. AIJN/ASOZUMOS/UNIJUS/IFU/CitrusBR believes that EFSA should refine the meta-analyses (MA) on Type2-

Diabetes Mellitus (T2DM) to clearly separate the data on 100%FJ from those of unspecified juice. 

2. As stated by EFSA at the consultation meeting, cause-and-effect relationships should be based on the wider evidence-base. 

For 100%FJ the opinion does not take into account evidence from randomised controlled trials (RCTs) and MA of these (see 

Section 3 response) showing no impact of 100%FJ on clinical markers for risk of T2DM and gout. Hence, 

AIJN/ASOZUMOS/UNIJUS/IFU/CitrusBR invites EFSA to reconsider the cause-and-effect conclusions for 100%FJ and these 

conditions. 

3. The EFSA opinion does not appear to consider that typical 100%FJ intakes in Europe, or those recommended in dietary 

guidance, are significantly lower than the top intake percentiles in PCs in which significant associations with weight gain, 

T2DM risk and gout risk were seen. This gives an unwarranted impression that any intake of 100%FJ brings similar risk when, 

in fact, mean intakes may be below a threshold where no significant associations with risk are found. 

AIJN/ASOZUMOS/UNIJUS/IFU/CitrusBR asks EFSA to makes it clear that positive associations were found only at specific high 

intakes of 100%FJ. 

 

Reply: 

The terminology used in the scientific opinion to classify fruit-based beverages is not driven by EU legislation but rather 
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Contributor/Organisatio

n 
Comment and Reply 

reflects the classification used in the human studies retrieved. Different categories were defined to allow clustering of 

available studies (see Table 9 of the opinion). 100% fruit juice (fruit juice in EU legislation) was assessed separately owing 

to the high number of studies reporting on this exposure. Uncertainties derived from the assignment of a study to the 

closest defined category are acknowledged in the opinion. Whenever the exposure was unclear from the publication, 

authors were contacted for clarification (see Annex G). 

 

Point 1. Fruit juice intake in the US cohorts HPFS, NHS, NHSII and WHI has been classified in previous systematic reviews 

addressing the relationship between fruit juice intake and risk of T2DM as follows: 

a) 100% fruit juice (Imamura et al., 2015) 

b) Sugar-sweetened fruit juice (Xi et al., 2014) 

c) Fruit juice unspecified (D'Elia et al., 2021) 

EFSA contacted the authors of the original publications related to these cohorts (HPFS, NHS, NHSII, (Pan et al., 2013), who 

confirmed that fruit juice refers to 100% fruit juice and that sugar-sweetened fruit beverages including fruit juice with 

added sugars (e.g. nectars) were captured by a separate question in the Harvard food frequency questionnaires (FFQ). In 

addition, the exposure of interest was clearly identified for the WHI cohort as 100% fruit juice in the publication (Auerbach 

et al., 2018), and for the HPFS, NHS, NHSII cohorts in another publication (Mozaffarian et al., 2011). It was judged by the 

Panel that the intake of cider (included in the question on apple juice) was a minor contributor to the intake of all fruit 

juices combined. 

 

As for food consumption surveys, however, uncertainty remains on whether participants might have the knowledge or 

information to differentiate between fruit juices with no added sugars and fruit nectars with added sugars, and/or whether 

the questions in the FFQ as formulated may have been specific enough to retrieve that information. This applies, however, to 

all prospective cohort studies (PCs) and not to these cohorts specifically. Uncertainties related to differences in the 

classification of SSBs and fruit juices across PCs, and in the methods used to assess their intake, are acknowledged in Section 

http://www.efsa.europa.eu/efsajournal
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Contributor/Organisatio

n 
Comment and Reply 

8.9.4 of the opinion. 

 

The Panel notes that, although 100% FJ and SSFJ (e.g. nectars) differ in the content of added sugars, the amount of free 

sugars in these beverages is similar. Thus, 100% FJ and TFJ have been considered together under fruit juices (FJ) for the 

purpose of this opinion in the final version.  

 

In relation to the risk of type 2 diabetes, one publication on fruit juices and SSBs from the EPIC-InterAct study (InterAct 

consortium, 2013) was wrongly excluded by EFSA during the screening phase. The results from this publication have been 

incorporated to the final version of the opinion. In addition, data from the SUN cohort (Fresan et al., 2017) was extracted 

for TFJ and for 100% FJ, which were assessed separately as independent variables. TFJ (rather than 100% FJ) has been 

taken as the exposure of interest in the final opinion because this is the most aggregated exposure category available for 

fruit juices (see revised Section 7.3.2 of the opinion). 

 

As for other PCs mentioned in the comments submitted to this public consultation under different sections in relation to fruit 

juice, (Scheffers et al., 2019) and (Scheffers et al., 2020) were identified in the updated literature search (see Annex A) 

and refer to a cohort included in the EPIC-InterAct (InterAct consortium, 2013), whereas (Scheffers et al., 2021), (Della 

Corte et al., 2021), (Moon et al., 2021), and (Bondonno et al., 2021) were published after the date of the updated literature 

search and cannot be included in this opinion.  

 

In consumers, intake of fruit juices in the EPIC-InterAct cohorts and in the SUN cohort were in the range of intakes reported 

for cohorts outside Europe, whereas mean intakes in the highest categories were higher.  

Point 2. Inclusion and exclusion criteria for RCTs were defined at the protocol level to fulfil the objectives of the scientific 
opinion i.e. in order to derive a Tolerable Upper Intake Level (UL) for dietary sugars, or alternatively provide advice on the 

http://www.efsa.europa.eu/efsajournal
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Contributor/Organisatio

n 
Comment and Reply 

type of sugars and/or sources of sugar. To that end, RCTs providing different amounts of sugars from one or more sources, 

and RCTs providing the same amount of different types of sugars (e.g. glucose vs fructose), were eligible. The first set of 

studies could answer the question on the amount of sugars from one or more sources (Q1), whereas the second set of studies 

could answer the question on the type of sugars (Q2). 

 

Investigating any specific effect of a source of sugars (e.g. fruit juice) independently of its sugars fraction was NOT among 

the objectives of the scientific opinion. Thus, RCTs comparing the effect of different sources of sugars containing the same 

amount and type of sugars (e.g. fruit juice vs other sugar-sweetened beverage) were not relevant for the objectives of the 

opinion and were excluded. 

 

Only one RCT on fruit juice met the inclusion criteria for this assessment (with study arms providing different amounts of 

sugars, of appropriate duration and relevant endpoints assessed). From the only study which investigated 100% FJs vs a 
sweetened drink or no drink (Hollis et al., 2009), the sweetened drink was selected as the high sugars arm for comparability 

across studies in order to address the main question to derive a UL for dietary sugars. This single study was considered 

insufficient to draw conclusions from RCTs on fruit juices. 

 

Several comments submitted under different sections of the opinion refer to intervention studies (and their meta-analyses) 

on the effect of fruit juices on different endpoints (Morand et al., 2011; Wang et al., 2014; Habauzit et al., 2015; Murphy et 

al., 2017; Choo et al., 2018; Büsing et al., 2019; Kerimi et al., 2019; Ponce et al., 2019; Alhabeeb et al., 2020; Ayoub-

Charette et al., 2021; D'Elia et al., 2021). EFSA checked whether any study quoted in these references was wrongly 

excluded from the assessment. None was eligible for one or more of the following reasons: 

 

1. Intervention lasted less than 4 weeks. 

2. Were conducted in diseased patients (e.g. with diabetes or prevalent CVD). 

3. Fruit juice was provided with other interventions (e.g. other dietary modifications). 

4. The sugar content of fruit juice was controlled for (e.g. comparator was a beverage with the same amount and type 

http://www.efsa.europa.eu/efsajournal
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Contributor/Organisatio

n 
Comment and Reply 

of sugars). 

5. The sugar content of the comparator was not reported. 

6. Investigated the effect of fruit juice components rather than the effect of fruit juice per se (e.g. hesperidin, 

polyphenols, etc.). 

7. Assessed endpoints not included in the assessment (e.g. C-reactive protein). 

8. Were published after the date of updated literature search. 

 

EFSA wishes to clarify that the consideration of 100% FJ as a source of sugars in the draft opinion was data driven, as was 
the source reported by the authors in most PCs. However, fruit juices with added sugars (e.g. nectars) and without added 

sugars (100% FJ) are considered together in the final version of the opinion owing to the fact that, although these beverages 

differ in the content of added sugars, the amount of free sugars is similar. 

 

Point 3. No threshold was identified below which consumption of fruit juices would not increase the risk of weight gain (dose–

response could not be assessed) or type 2 diabetes mellitus. For the latter, the dose–response relationship was positive and 

linear, with no statistical evidence for non-linearity despite the ‘visual impression’ given by the dose–response curve that a 

threshold might exist. This implies that the increase in risk is proportional to the increase in intake, and not that the same risk 

can be attributed to any level of intake. The limited external validity of the available studies in relation to the risk of gout is 

acknowledged in the opinion. Finally, the role of 100% FJ in the diet of populations or their subgroups with low fruit 

consumption is an aspect to be considered by Member States when establishing dietary recommendations and FBDGs (not 

EFSA). 

 

Changes to the opinion based on this comment: 

In Section 7.3.2 (Table 9) the exposure fruit juices (FJ) has been defined as 100% FJ, SSFJ or TFJ. Under ‘sources of sugars’, 

it is explained that ‘For beverages, the nomenclature of the exposure of interest was standardised as described in Table 9. 

When the amount of SSSD, SSFD, SSFJ, TFJ, and 100% FJ consumed was reported, either for each beverage group separately 
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Contributor/Organisatio

n 
Comment and Reply 

or for any combination of these groups, data were extracted for the most aggregated exposure category available within the 

SSB category (e.g. for SSSD and SSFD combined rather than for the two categories separately) and within the FJ category 

(for fruit juices combined rather than for each individual juice type; for TFJ rather than for 100% FJ or SSFJ separately). Using 

data from the EFSA food composition and consumption databases, the sugar content in these beverages was assumed to be 

10 g/100 mL (round number)’. 

 

Section 8.1.2 has been modified to explain that prospective cohorts (PCs) were allowed to investigate, in relation to beverages: 

 

a) SSB, including: a) SSSD, SSFD, SSFJ or any combination of these; and b) TFJ when combined with SSSD and/or 

SSFD. 

b) Fruit juices, including 100% FJ or TFJ. 

 

It is acknowledged that the above-mentioned classification is data driven. In the PCs available, SSFJ were always considered 

under SSB, i.e. in combination with SSSD and/or SSFD, whereas only few PC include TFJ under SSBs, always in combination 

with SSSD and SSFD. In this context, SSB mostly denote water-based beverages with added sugars, under the assumption 

that 100% FJ was a minor contributor to the combined intake. In all PCs addressing FJ, these were reported by the authors 

(either in the publications or following clarification upon EFSA’s request) as 100% FJ or TFJ. The Panel notes that, as for 

food consumption surveys, study participants might not have the knowledge or information to differentiate between fruit 

juices with no added sugars and fruit nectars with added sugars, and/or the question in FFQs may have not been specific 

enough to retrieve that information. However, the Panel notes that, although 100% FJ and SSFJ (e.g. nectars) differ in the 

content of added sugars, the amount of free sugars in these beverages is similar, and thus 100% FJ and TFJ will be 

considered together under FJ for the purpose of this opinion.  

 

Titles in different sections of the opinion have been changed from 100% fruit juices to fruit juices accordingly, whereas the 
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Contributor/Organisatio

n 
Comment and Reply 

exposure as reported in the paper or by the authors upon request (100% FJ or TFJ) is specified in evidence tables and 

forest plots. 

 

Subsections on intervention studies for total sugars and fruit juices in Sections 8.2 to 8.8 on metabolic diseases have been 

deleted from the final version of the opinion for clarity. 

 

The inclusion of the EPIC-InterAct study (InterAct consortium, 2013), reporting on eight European countries, led to the 

exclusion of two individual EPIC cohorts previously included in the opinion for the same exposures and endpoint (SSBs, fruit 

juices and T2DM) to avoid duplication of cases, namely the EPIC-C3N (Fagherazzi et al., 2013) and EPIC-Norfolk (O'Connor 

et al., 2015). The EPIC-Norfolk cohort has also been excluded for total sugars and T2DM (Ahmadi-Abhari et al., 2014) 

because it is included in the EPIC-InterAct (Sluijs et al., 2013) reporting on the same exposure and endpoint. Annex H of 

the opinion has been updated accordingly. 

 

Dose–response meta-regression analyses on SSBs, fruit juices and incidence of T2DM based on data from PCs have been 

re-assessed. The authors of the EPIC-InterAct study (InterAct consortium, 2013) shared all data requested for that purpose 

(see Annex G), by country. Individual countries from that study (six for SSBS and eight for fruit juices) were incorporated to 

the dose–response models. By incorporating the eight countries from the EPIC-InterAct, the range of observed mean 

intakes for fruit juices doubled, as compared to the original assessment (from 200 to 400 mL/day). The relative risk (RR) for 

each 250 mL/day increase in the intake of SSBs and fruit juices was slightly attenuated. Dose–response relationships were 

linear, with no statistical evidence for non-linearity. The scientific opinion and Annex M have been updated accordingly. 

Annex M also provides the data shared by the authors of the EPIC-InterAct study that were used for the dose–response 

models. 

 

 
Federatie Nederlandse Comment 2. Only levels of certainty > 75% can be presented as scientifically substantiated. - Heterogeneous variables 
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Levensmiddelen Industrie 

(FNLI) (Netherlands) 

were combined (e.g., studies on added sugars, sucrose and free sugars; evidence on whole body obesity and abdominal 

obesity; literature with inconsistent definitions of Sugar Sweetened Beverages or SSBs), which makes the results more 

uncertain and warrants to downgrade the final certainty level. - In the dose-response relation between SSBs and disease 

endpoints, based on cohorts, almost all consumption figures are assigned with assumptions on the mean/median intake and 

on a (standard) serving size. Therefore, the dose is very uncertain. The draft opinion deviates from the protocol on several 

points: - Why are Energy intake and body fatness considered as confounders, whereas in the protocol they were intermediate 

factors? - Why were studies that did not adjust for the a priori list of factors that could confound the relationship between the 

intake of sugars and health endpoints accepted? - Why were Exposure measures expressed in a frequency (ml/day) accepted 

for several studies, whereas the protocol requires that a dose should be in amount of sugars? - Why was Grey literature 

accepted while the protocol does not allow this? - According to the protocol, it is important to determine the clinical significance 

of an intake-effect relationship. Evidence that is based on intervention studies (with a high dose) that resulted in small and 

not relevant effects should not be considered. Target - Is the opinion intended for the general population or for professionals 

to further translate at a National or regional level? In the case of this last (as seems to be implied), EFSA should be very 

careful in launching messages in the media itself. 

 

Reply: 

Point 1. Regarding the level of certainty in a positive and causal relationship to draw conclusions, the Panel notes that the 

derivation of a UL for non-essential nutrients with evidence for adverse health effects from intakes in excess is a safety 

assessment (where false negatives should be minimised). In this context, the level of certainty in a positive and causal 

relationship between the intake of each exposure and each disease endpoint has been reported in the section of hazard 

identification for metabolic diseases. This is to allow EU Member States to make management decisions depending on their 

public health priorities. As for dental caries, sugars and their sources are well established hazards. 

 

Point 2. Studies on added sugars, sucrose (as a proxy for added sugars) and free sugars were combined to draw conclusions 

because these exposures widely overlap and similar results were obtained in studies addressing both added and free sugars 

on disease risk or surrogate markers thereof (expert judgement). Studies on obesity and abdominal obesity were combined 
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to draw conclusion on SSBs and risk of obesity because these endpoints are closely related as explained in the opinion (expert 

judgement). 

 

Point 3. The scientific opinion follows the protocol. Protocol deviations are reported in the opinion. The protocol sets the 

general approach for data retrieval, selection and analysis, but cannot account for specific aspects linked to the data retrieved, 

which need to be addressed by expert judgement.  

 

Point 4. Energy intake and body fatness could be both mediators and confounders of the relationship between the intake of 

sugars and their sources and chronic disease risk. Potential confounding in the relationship between the exposure and the 

endpoint has been assessed by the Panel for each study in relation to the risk of bias (see Annex I), and the results of that 

assessment can be found in Annex K. Lack of adjustment for all potential confounders was not an exclusion criteria. 

 

Point 5. The protocol specifies that information on the exposure should be sufficient to estimate the amount of sugars. That 

was considered to be the case when consumption of SSBs was reported in mL/day or servings/day if serving size was provided 

in the publication or by the authors upon request. Uncertainties in the classification of SSBs in individual studies, and 

assumptions made for data analysis of PCs, are explained in detail in the opinion and Annex M. 

 

Point 6. Publications for systematic reviews were retrieved through the databases listed in the opinion. No searches were 

conducted to retrieve grey literature. Additional data were requested from authors in some cases and this is reported in Annex 

G, but this is not considered to be grey literature. 

 

Point 7. The clinical significance and biological relevance of changes in endpoints investigated in human intervention studies 
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was considered in two ways: a) by the assignment of the endpoint to different lines of evidence (LoE) depending on its ability 

to predict disease risk and b) by assuming that short-term changes in surrogate markers of disease risk (in standalone LoE) 

will persist overtime. This was based on scientific judgement and considered case-by-case for each endpoint, as foreseen in 

the protocol. 

 

Point 8. This scientific opinion is addressed to risk managers and does not provide dietary recommendations for the general 

public. However, EFSA has a mandate for open and transparent risk communication that explains the outcome of its 

assessments to interested parties, including the public. Overall, the communications materials used to convey the final results 

of the scientific assessment will include this aspect among the key messages to the public. 

 

Changes to the opinion based on this comment: None 

 

The communication materials for the final version of the scientific assessment will indicate that EFSA’s opinion: a) provides 

assistance to EU Member States when setting dietary recommendations and food-based dietary guidelines (FBDG); and b) 

does not provide dietary recommendations for individuals or populations, although it can be used by EU Member States to do 

so. 

Anonymous (Brazil) Comment 3. Based on all current published data it seems reasonable to conclude that more than defining an arbitrary 

amount in grams, caloric intake should be systematically cut down according to local or individual regular consumption. The 

total amount consumed should be adjusted to life style (mainly daily energy expenditure) and cultural values. The first and 

practical recommendation should take into consideration is the regular amounts consumed and the portion size of a specific 

food, regardless of their caloric content. Assuming that it is not sugar per se the only diet component associated with of public 

health challenge, as demonstrated by the scientific opinion just published but the total caloric intake. By selecting small 

portions of food or reducing the usual portions consumed, including the high caloric ones, a more successful intervention 

would be expected. 
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Attachment (contains the full comment, of which only selected paragraphs appear above as submitted) 

 

Reply: This comment addresses risk management aspects that are outside EFSA’s remit. 

 

Changes to the opinion based on this comment: None. 

The International 

Association for Dental 

Research (United States) 

Comment 4. The International Association for Dental Research (IADR), which represents over 10,000 researchers around 

the world with a mission to drive dental, oral and craniofacial research for health and well-being worldwide, appreciates the 

opportunity to share our thoughts on the Draft Scientific Opinion on the Tolerable Upper Intake Level for Dietary Sugars being 

developed by the European Food Safety Authority (EFSA) Panel on Nutrition, Novel Foods and Food Allergens. IADR applauds 

the EFSA Panel on their extensive and systematic review of the literature to develop this draft opinion. We also support the 

defining of an upper tolerable limit to assist national policy makers in setting national goals for populations and dietary 

recommendations for individuals in their country. To respond to this request for comments, IADR engaged its Science 

Information Committee and its Board of Directors. […] Additionally, IADR supports the use of the term “older adults” in lieu 

of the terms such as “elderly” throughout the entire draft document. This term suffers from stereotyping through its 

generalization and lack of specificity. Thus, using the term elderly for a person who is robust and independent as well as for 

a person who is frail and dependent says little about the individual. Since older individuals become more heterogeneous with 

age, a specific descriptor such as elderly is inaccurate and misleading7. The United Nations Committee on Economic Social 

and Cultural Rights of Older Persons has also rejected the term elderly in preference for the term older persons. Furthermore, 

in an attempt to “reframe aging”, the Journal of American Geriatrics Society has recommended refraining from using words 

like ‘senior’ and ‘elderly’ and instead use the term ‘older adult’ when describing individuals aged 65 and over9. 

Attachment (contains the full comment, of which only the first and last paragraphs appear above as submitted) 

 

Reply: 
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Point 1. In relation to root caries in older adults, this has been included explicitly as a research need in the final version of the 

opinion (Section 10.4 and recommendations for research). 

 

Point 2. Regarding the use of +3 SD from the mean to set a cut-off point for free sugars, and regarding the recommendations 

for free sugars set by WHO, see reply to comment 37. 

 

Point 3. Flossing has been replaced by ‘interdental cleaning’ in the final version of the opinion (Section 3.6.3). The Panel 

notes, however, and these were only examples. 

 

Point 4. The Panel acknowledges the use of the term ‘older adults’ instead of ‘elderly’ to denote this population group based 

on age in latest guidelines owing to the reasons highlighted in the comment. The terms ‘elderly’ and ‘very elderly’ in the EFSA 

Comprehensive Food Consumption Database denote age categories ≥ 65 years to 75 years, and > 75 years, respectively. 

These two categories were clustered at protocol level. In the final version of the opinion, ‘older adults’ is used to denote 

individuals aged ≥ 65 years. 

 

Changes to the opinion based on this comment: 

 

a) In sections 10.4 and recommendations for research, root caries in older adults is mentioned explicitly. 

b) Flossing has been replaced by interdental cleaning in Section 3.6.3. 

c) Elderly has been replaced by older adults throughout the opinion. 

SUMOL+COMPAL (Portugal) Comment 5. SUMOL+COMPAL thanks EFSA for the opportunity to provide feedback. Although EFSA rightly acknowledges 

the contribution of all sugar-containing foods and drinks, we question the major focus on beverages. The main reason for this 

appears to be the simple fact that studies on beverages far outnumber studies on other categories and there is a relative lack 
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of studies on other sugar-containing foodstuffs. Without clearer explanation and emphasis of this context in the final EFSA’s 

Opinion, the relative importance of other food sources of sugars may not be fully understood, eg. when drafting FBDG. 

Regarding 100%FJ, SUMOL+COMPAL has 2 key concerns on how the evidence was evaluated that weaken the conclusions: 

1. US prospective cohort studies (PCs) which have strongly influenced EFSA’s draft Opinion on 100%FJ do not fully differentiate 

between 100%FJ and unspecified fruit drinks. If possible EFSA should repeat the meta-analyses on T2DM and gout to clearly 

separate the data on 100%FJ from those on unspecified juice-based drinks. 2. Cause-and-effect conclusions for 100%FJ are 

questionable as EFSA’s Draft Opinion does not consider evidence from RCTs. Regarding 100%FJ, SUMOL+COMPAL also has 

concerns on how conclusions are presented, as they may negatively influence public health policy development: 1. Concluding 

on “intake of 100%FJ” without qualification of intake magnitude gives the unwarranted impression that any intake of 100%FJ 

brings similar risk, when for moderate intakes certainty of positive relationships with diseases and magnitude of effects appear 

to be low / very low. 2. The role of 100%FJ within the context of diets poor in fruit intake is not acknowledged. 

 

Reply: 

Point 1. In PCs, it was possible to estimate sugar intakes from SSBs and 100% FJs when intakes were expressed as volume 
per unit of time (either in the publication or as specified by the authors upon request) because the variability in the sugar 

content per unit of volume was relatively low at the time intake estimates were assessed in the PCs available (i.e. dietary data 

were collected before 2015 in most PC). A mean content of 10 g of sugars per 100 mL of the beverage was assumed based 
on food composition and intake data available to EFSA (EFSA nutrient composition and food consumption databases). Food 

composition data for these beverages are quite consistent across geographical areas in published food composition databases 

(e.g. USDA1) and in publications analysing their sugar content (Ventura et al., 2011; Varsamis et al., 2017; Lin et al., 2018). 

 

In addition to SSBs and FJs, food groups contributing the most to the intake of added and free sugars in European countries 

in most population groups were ‘sugars and confectionery’ (i.e. table sugar, honey, syrups, confectionery and water-based 

sweet desserts) and fine bakery wares, with high variability across countries. In infants, children and adolescents, sweetened 

milk and dairy products were also major contributors to mean intakes of added and free sugars. 

 
1 https://fdc.nal.usda.gov/ 
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf 
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Data from PCs on these sources of dietary sugars were not extracted because (see Section 7.3.2): 

a) combined categories included foods or food groups with very different sugar content, and not knowing the relative 
contribution of each food or food group to the combined exposure, reliable estimates of sugars intake were not 

feasible (e.g. sweets and deserts; candies and cakes; plain milk, milk shakes and flavoured milk; coffee and tea not 

specifying if sweetened or unsweetened). 

b) foods for which sugar intakes could have been calculated were either small contributors to sugar intakes or were 

investigated in relation to the metabolic disease endpoints for other reasons than their sugar content (e.g. individual 

fruits, chocolate, syrups, jams). 

c) the few studies quantifying sugar intakes from specific sources were heterogeneous regarding the exposure of interest 
(i.e. foods and food groups were not comparable across studies) and the endpoint assessed, so that only one study 

was available for each specific exposure–endpoint relationship. 

Therefore, the available body of evidence (BoE) did not allow conclusions on dietary sugars from specific sources other than 

SSBs and FJs (see Section 8.9.4). However, other major contributors to the intake of added and free sugars should also be 

considered by Member States when setting FBDG.  

 

In the revised version of the opinion, Section 12 has been reorganised, and a subsection on ‘other sources of dietary sugars’ 

has been added to convey this information. The summary and conclusions of the opinion have been amended accordingly.  

 

Point 2. For the remaining points raised under this comment please see reply to comment 1. 

 

Changes to the opinion based on this comment: 

 

Section 12 of the draft opinion (assistance to Member States when developing FBDGs), has been re-structured as follows: 

12. Assistance to Member States when developing food-based dietary guidelines 
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12.1. Sugar types: fructose 

12.2. Sugars from specific sources 

12.2.1. Sugar-sweetened beverages 

12.2.2. Fruit juices 

12.2.3. Other sources of dietary sugars 

 

This last section refers to Section 7.3.2, where it is explained why data from PCs on other sources of sugars were not extracted, 

lists all major contributors to the intake of added and free sugars in Europe, and advises Member States to take those into 

account when setting FBDGs. 

 

The summary and conclusions of the opinion have been amended accordingly. 

The Food Industries 

Association of Austria 

(Austria) 

Comment 6. The Food Industries Association of Austria likes to thank EFSA for this enormous piece of work and is gratefully 

taking the opportunity to comment on the „Draft scientific opinion on the Upper Tolerable Intake Level for dietary sugars“. 

General remarks: In the assessment of food categories, there is a strong focus on SSBs and 100 % fruit juices. The reason 

for this is most likely the lack of available data for other food categories. A fact that should be clearly mentioned at the 

beginning of the draft opinion. Clear words need to be found – in the abstract as well as in the conclusions – that the fact 

that it was not possible to define an Upper Level or a safe level of added or free sugars‘ intake, does not mean that any 

amount of sugar intake increases the risk of metabolic diseases (Line 109-11). The conclusion that the intake of added and 

free sugars should be „as low as possible“ is not backed by evidence (Line 110-11). Therefore, the line shall be deleted. When 

it comes to the effects of sugar intake on health, the factor energy needs to be addressed. Otherwise, conclusions about 

positive health outcomes through reduced sugar intake are afflicted with a high degree of uncertainty. Only a high degree of 

certainty - 75 to 100 % probability - should be the basis for evidence. We cannot understand why the evidence in this Draft 

opinion is accepted with less certainty than in the assessment of Health Claims. For a health claim to be approved, a certainty 

of evidence of 75 to 100 % is required to prove a cause-effect relationship. EFSA's nutrient composition database only contains 

data on total sugars from national food composition databases up to 2012. However, the European food and drink industry 

has been pushing hard to reduce sugar content since 2012, so the market today is very different from 2012. Many 
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reformulations have been made especially in SSBs and dairy products. Therefore, an overestimated consumption is very likely. 

 

Reply:  

Point 1. Regarding the focus on SSBs and fruit juices, please see reply to comment 5. 

 

Point 2. The conclusions on hazard characterisation have been redrafted by the Panel to clarify that: 

a) Available data do not allow the setting of a UL or a safe level of intake for either total, added or free sugars. 

b) Dental caries is a well established hazard in relation to the intake of dietary sugars in humans. 

c) There is evidence from RCTs for a positive and causal relationship between the intake of added and free sugars and 

risk of chronic metabolic diseases, with levels of certainty ranging from moderate (50–75% probability) to very low 

(0–15% probability) depending on the disease. 

d) The relationship between the intake of added and free sugars and risk of chronic metabolic diseases could not be 

adequately explored at levels of intake <10 E% owing to the low number of RCTs available, and the uncertainty about 

the shape and direction of the relationship at these levels of intake is higher than at intakes ≥10 E%. 

e) Dose–response relationships were investigated across the observed range of intakes, and that data did not allow 

identifying a level of sugars intake at which the risk of dental caries and chronic metabolic diseases is not increased 

across the observed range of intakes. 

f) Based on the evidence above and related uncertainties, the intake of added and free sugars should be as low as 

possible in the context of a nutritionally adequate diet. 

g) Decreasing the intake of added and free sugars would also decrease the intake of total sugars to a similar extent. 

h) The lowest possible amounts of added/free (and total) sugars that are compatible with nutritionally adequate diets 

may vary across population groups and countries in Europe. 

 

Point 3. Regarding the level of certainty in a positive and causal relationship to draw conclusions, the Panel notes that health 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 23 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisatio

n 
Comment and Reply 

claims evaluations are benefit assessments (where false positives should be minimised), whereas the derivation of a UL for 

non-essential nutrients (e.g. dietary sugars) with evidence for adverse health effects from intakes in excess is a safety 

assessment (where false negatives should be minimised). In this context, the level of certainty in a positive and causal 

relationship between the intake of each exposure and each disease endpoint has been reported in the section of hazard 

identification for metabolic diseases. This is to allow EU Member States to make management decisions depending on their 

public health priorities. As for dental caries, sugars and their sources are well established hazards. 

 

The Panel notes that the level of certainty on the relationship between the intake of a nutrient and a health effect that may 

be required to draw conclusions can vary depending on the nutrient and on the purpose for which the assessment is made. 

The Panel also notes that there is no consensus among the scientific community on the level of certainty ‘required’ to draw 

conclusions on dietary reference values for nutrients based on chronic disease risk. For example, the US NASEM 

recommends at least a moderate certainty (strength of evidence) that a causal relationship exists between a nutrient and 

chronic disease risk. However, when a food substance increases chronic disease risk, the level of certainty considered 

acceptable might be lower (National Academies of Sciences and Medicine, 2017, 2019). 

 

Point 4. In relation to food composition data, see reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: 

A new Section 11.3. Conclusions on hazard characterisation has been included in the opinion. It summarises the conclusions 

for dietary (total/added/free) sugars previously split in this section and accounts for the aspects mentioned in point 2. Sections 

11.1 on total sugars and 11.2 on added and free sugars have been modified accordingly. 

forum. ernährung heute 

(Austria) 

Comment 7. We would like to thank EFSA for the intensive work. Since the range for interpretation of the results is quite 

high, the main challenge we see is communicating the results to policymakers, the media, and the public. This applies most 

notably to the sections, which are in the focus of these target groups: abstract, summary, and conclusions. Therefore, we 
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would like to share some comments: The fact, that with the data available it was not possible to define a UL or a safe level 

of intake does not mean that every amount of sugar intake raises the risk for metabolic diseases and dental caries. This should 

be as clear at the beginning (abstract/summary) as it is in the conclusions. The same applies to limitations in the BoE. They 

should be mentioned in the abstract as well. In particular the fact that energy could not be addressed across studies and 

endpoints and that an isocaloric exchange the BoE does not support a positive relationship between sugar intake and any of 

the chronic metabolic diseases (57-67;69-75;102-4). Without addressing energy, health outcomes following a reduced sugar 

intake have to be considered as uncertain in this case. The importance of energy balance should be considered, especially 

when denying the setting of a safe level. The distinction between free and added sugar seems to be not satisfying for getting 

answers to the requested endpoints (71-72;5356-58) Food consumption data and food composition data generated back in 

2012 and earlier are probably not up to date. In the last ten years, many reformulation activities were carried out especially 

in SSB and dairy products. Thus, an overestimated consumption is very likely. Due to data availability, the assessment focuses 

on SSB and 100 % fruit juice. That should be clear from the beginning. Because of the complexity of nutrit ional behaviour 

and food systems future work should focus more on eating patterns instead of singular nutrients for determining nutrition 

related health outcomes. 

 

Reply: 

Point 1. A new Section 11.3. Conclusions on hazard characterisation has been included in the opinion (see changes to the 

opinion based on comment 6). The abstract, summary, and overall conclusions of the opinion have been modified accordingly. 

The energy and non-energy contribution of dietary sugars to disease risk has been systematically explored in the opinion 

where possible. Limitations of the data available to this respect are addressed in the conclusions and summary of the opinion. 

The abstract has a limit of 300 words: a selection of the information to be included needs to be made. 

 

Point 2. Studies on added sugars, sucrose (as a proxy for added sugars) and free sugars were combined to draw conclusions 

because these exposures widely overlap and similar results were obtained in studies addressing both added and free sugars 

on disease risk or surrogate markers thereof (expert judgement). 
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Point 3. The opinion acknowledges that recipes and ingredients (which can affect the sugar content of food products) might 

change to a certain extent over time, which could lead to either underestimation or overestimation of the actual intake of 

sugars. However, major contributing food categories were checked in the Mintel’s Global New Products Database for 

confirmation, which is expected to minimise the uncertainty associated to changes in recipes and ingredients over time. Note 

that one-to-one linkage between Mintel’s GNPD subcategories and the FoodEx2 coding is not always unique, thus the 

comparison was not systematic and should be considered as indicative. Despite the uncertainties, this is still the best possible 

estimation related to amount of total sugars in foods and beverages based on the information available at EU level. 

 

The EFSA Comprehensive Food Consumption Database contains the most updated harmonised food consumption data from 

national/regional dietary surveys in Europe. The protocol was amended to allow incorporation of the latest surveys available 

at the time of the assessment. EFSA wishes to clarify that only European surveys for which data providers have shared data 

following EFSA’s data requirements are included (EFSA, 2011, 2014). Intakes of total, added and free sugars estimated by 

EFSA tended to be lower than intakes calculated by Member States for the same consumption surveys. Uncertainties related 

to these estimations, and the need to update food composition tables and questions in FFQs and dietary surveys in the future 

to capture the evolving market are discussed in the opinion. 

 

Current activities are ongoing in EFSA to update the food composition database (see Creation of Open Access EU Food 

Composition Database (EU FCDB) and European Environmental Footprint of Food Database (EFF database)). 

 

Point 4. Regarding the focus on SSB and 100% fruit juice, please see reply to comment 5. 

 

Point 5. The Panel agrees with the general consideration that dietary patterns may be more relevant for chronic disease risk 
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than the intake of single nutrients. 

 

Changes to the opinion based on this comment: As for comment 6 

Starch Europe (Belgium) Comment 8. We thank EFSA for this work, and have read the draft recommendation on a tolerable upper limit (TUL) of 

added/free sugars with much interest. After a thorough review of the document, we have the following concerns and overall 

feel that the EFSA conclusion that sugars intakes should be as low as possible is not substantiated by the current body of 

evidence as described in the draft opinion. Broadly, we feel that only levels of certainty > 75% should be presented as 

scientifically substantiated. Moderate (50-75%) to low levels (15-50%) of certainty cannot be presented as evidence of an 

increased risk. Regarding the Communication Material, and specifically the Infographic, we feel it should be updated to more 

accurately reflect the source document and include more information form the source document • There are numerous health 

outcomes for which the level of certainty for a casual link with sugars intakes is moderate, or even low (probability below 

75%). This should be better reflected in the communication tools and in particular the infographic, so that readers understand 

the level of uncertainty associated. • The EFSA infographic states that added and free sugar intakes are recommended to be 

kept as low as possible, however the “EFSA Explains…”summary document states that uncertainty is high regarding intakes 

of added/free sugars and the risk of developing chronic diseases. These statements seem contradictory as on one hand there 

is a call to keep added/free sugar intake low, but on the other hand the uncertainty (below the recommended 10%) is high. 

There should be some clarification around this. • The relationships on total sugars and diseases should be added into the 

table in the infographic 

 

Reply:  

Points 1 and 2. In relation to the level of certainty required to draw conclusions and in relation to the substantiation of the 

conclusion on added and free sugars, please see reply to comment 6 (points 2 and 3). 

 

Point 3. Communication materials were developed to fulfil EFSA’s role in risk communication and to foster participation of 
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stakeholders in the public consultation. EFSA’s social scientists carried out a wide-ranging research project in 2020 (NB The 

results will be published together with the final version of the opinion). The research included both an EU-wide (plus Iceland 

and Norway) consumer survey and targeted interviews with a representative selection of interested parties. The findings were 

important inputs in determining the choice of communication products, the selection and presentation of information to include 

and the dissemination plan. The length and purpose of the products developed, e.g. an infographic and an ‘EFSA explains’ 

summary document, differ in order to address the information needs of different target audiences, therefore, they cannot 

include exactly the same information. As needed, EFSA plans to update these products in line with possible changes between 

the draft and final versions of the scientific opinion. 

 

Changes to the opinion based on this comment: As for comment 6. 

If necessary, EFSA will revise its communication materials to accommodate changes in the final scientific opinion. In particular, 

the materials will emphasise―if considered necessary within the content structure of each product―that: a) the scientific 

opinion provides assistance to national public health authorities in Member States when setting dietary recommendations and 

food-based dietary guidelines (FBDG), and b) the scientific opinion does not provide dietary recommendations for individuals 

or populations.  

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 9. The Corn Refiners Association (CRA) submits this comment in response to the European Food Safety 

Authority’s (EFSA) public consultation on the draft scientific opinion on the Tolerable Upper Intake Level (UL) for dietary 

sugars. CRA is the U.S. trade association representing the corn refining industry, representing this important segment of 

American agribusiness since 1913. Corn refiners produce sweeteners, ethanol, starch, bioproducts, corn oil, and feed products 

from corn components such as starch, oil, protein, and fiber. CRA appreciates the opportunity to comment on the draft opinion 

on the UL for dietary sugars. As a general comment, throughout the draft opinion, there are references to high-fructose corn 

syrup (HFCS). CRA suggests that, as isoglucose is the correct term used in Europe, that isoglucose be used in the final opinion 

unless there is specific reference to HFCS rather than glucose-fructose syrups in general, such as within a cited study. 
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Reply: 

References to high-fructose corn syrup (HFCS) are made in Section 4.1 when describing differences in the composition and 

nomenclature of syrups available in the US and EU markets, and in relation to RCTs that have used specifically HFCS, as 

described by the authors. In Section 12.1 and the conclusions, reference to high-fructose syrups in general (not to HFCS in 

particular) was made. 

 

Changes to the opinion based on this comment: 

In Section 12.1 and the conclusions, the term ‘high-fructose syrups’ has been replaced by ‘isoglucose’ for clarity.  

Anonymous (Great Britain) Comment 10. An identified large limitation is the lack of data on health effects of total, added and free sugars intakes 

<10%E. Scientifically, such a strong statement as “the intake of added/free sugars should be as low as possible” should not 

be based on: - only limited data <10%E - data graded as anything lower than ‘high certainty’. In relation to EFSA’s 

responsibility for upholding scientific principles, we request EFSA to review the statement “as low as possible” for total, 

added/free sugars, as it is not scientifically evident from the data. We ask if it would be more scientifically substantiated for 

the conclusion to mirror the 2010 EFSA Opinion (1), that there is ‘insufficient evidence to set an UL or safe level of intake’. 

EFSA should be cautious as to the future implications of this statement as they may be liable for any unintended consequences 

from advice which is based on limited scientific evidence. This statement could also be interpreted as an assumption of a 

linear line down to 0%E. Whilst linearity may be the best fit according to EFSA’s modelling for data >10%E, linearity over the 

full dose-response relationship is physiologically unlikely. This generally only occurs for genotoxic substances. It’s well 

documented that healthy individuals can physiologically metabolise sugars as an efficient energy source (2). An ‘As low as 

possible’ statement from a safety authority is similar to ‘no safe exposure level can be set’, a conclusion which is reserved for 

toxicological assessments. Media may misinterpret the statement to mean no sugars can be consumed within a balanced diet. 

This could lead to unintended consequences e.g. reduced fibre & micronutrient intakes (3–5)). Classification of anything other 

than high certainty of evidence as a “positive and causal relationship” does not follow scientific principles of ascertaining 

causality. Other scientific bodies (e.g. SACN) require higher levels of certainty for substantiation of causal relationships. 
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Attachment 

 

Reply: See reply to comment 6 (points 2 and 3). 

 

Changes to the opinion based on this comment: As for comment 6.  

CAOBISCO (Belgium) Comment 11. We thank EFSA for the opinion and we would like the comments attached to be considered. 

Attachment 

Reply: 

Point 1. In relation to SSBs and fruit juices, see reply to comment 5, point 1. 

 

Point 2. As for the level of certainty and the conclusions of the scientific opinion, see reply to comment 6 (points 2 and 3). 

 

Point 3. The energy and non-energy contribution of dietary sugars to disease risk has been systematically explored in the 

opinion where possible. As for SSBs, these were assessed in most PCs not keeping total energy intake constant, and thus 

allowing for excess energy intake, the main mechanism by which the intake of dietary sugars could increase disease risk. 

Adjustment for potential confounders of the relationship between the intake of SSBs and disease risk in PCs has been 

evaluated when assessing the risk of bias of individual studies. In addition, an indication of whether the relationship could 

be attributed, at least in part, to the sugar fraction of the beverage is given by comparison with data on ASB provided within 

the same studies. See also reply to comment 28. 
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Point 4 on confounding in relation to PCs on SSBs, see reply to comment 456. 

 

Point 5. As for the communication materials, see reply to comment 8, point 3. 

 

Changes to the opinion based on this comment: As for comments 5 and 6.  

WSRO (Great Britain) Comment 12. An identified large limitation is the lack of data on health effects of total, added and free sugars intakes 

<10%E. Scientifically, such a strong statement as “the intake of added/free sugars should be as low as possible” should not 

be based on: - very limited data <10%E - data graded as anything lower than ‘high certainty’. EFSA should be cautious as to 

the future implications of this statement as they may be liable for any unintended consequences from advice which is based 

on limited scientific evidence. In relation to EFSA’s responsibility for upholding scientific principles, we request EFSA to review 

the statement “…as low as possible” for total, added/free sugars, as it is not scientifically evident from the data. It could also 

be interpreted as an assumption of a linear line down to 0%E. Whilst linearity may be the best fit according to EFSA’s modelling 

for data >10%E, linearity over the full dose-response relationship is physiologically unlikely. This generally only occurs for 

genotoxic substances. “…as low as possible” may be misinterpreted, e.g. by the media, to mean no sugars can be consumed 

within a balanced diet. This could lead to unintended dietary consequences e.g. reduced fibre & micronutrient intakes (1–3). 

[Reference List Attached] Classification of anything other than high certainty of evidence as a “positive and causal relationship” 

does not follow scientific principles of ascertaining causality. Other scientific bodies (e.g. SACN) require higher levels of 

certainty for substantiation of causal relationships. We ask if it would be more scientifically substantiated for the conclusion 

to solely mirror the 2010 EFSA Opinion (4), i.e. ‘insufficient evidence to set an UL or safe level of intake’ and not make any 

further unquantifiable statements. 

Attachment 
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Reply: Please see reply to comment 6 (points 2 and 3). 

 

Changes to the opinion based on this comment: As for comment 6.  

Anonymous (Italy) Comment 13. I believe that a maximum tolerable intake level of dietary sugars cannot be established, below which 

consumption does not cause health problems but I believe that an awareness campaign is essential, especially within schools, 

concerning the confirmed correlation between intake of different types of sugars and the risk of developing a range of health 

problems, including obesity, diabetes and tooth decay. I also believe that the consumption of added and free sugars should 

be limited as much as possible. 

 

Reply: Nutrition education programmes are outside EFSA’s remit. 

 

Changes to the opinion based on this comment: None.  

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 14. Position on the definition of added sugars and their declaration on the labelling of foodstuffs for Spain. This 

document has been signed by 146 Spanish scientist, academic and technics from many Spanish university, scientific research 

centre and hospitals and health centers. The document was published in July by Nutricion Hospitalaria and we sent it to 

Spansih Food Safety and Nutrition Agency. The authors are: 1._María Achón y Tuñón, 2._Concepción María Aguilera García, 

3._Sara R. Alonso de la Torre, 4._Ana Luisa Álvarez Falcón, 5._Arturo Anadón Navarro, 6._Aránzazu Aparicio Vizuete, 

7._Ignacio Ara, 8._Javier Aranceta Bartrina, 9._Agustín Ariño Moneva, 10._Reyes Artacho Martín-Lagos, 11._Victoria Arija Val, 

12._Anna Bach-Faig, 13._Inmaculada Bautista Castaño, 14._Laura Bermejo López, 15._Josep Bernabeu Mestre, 16._Raquel 

Blasco Redondo, 17._Luis Blesa Baviera, 18._Lourdes Bosch Juan, 19._Laura Bravo Clemente, 20._María Elisa Calle Purón, 

21._Cristina Campoy Folgoso, 22._Esther Carrera Puerta, 23._Mª José Castro Alija, 24._José María Cayuela García, 25._Alberto 

Cepeda Sáez, 26._Blanca Cifuentes Cuencas, 27._María Luz Couce Pico, 28._Dolores Corella Piquer, 29._Carmen Cuadrado 

Vives, 30._Marta Cuervo Zapatel, 31._Lidia Daimiel Ruiz, 32._Eduardo Doménech Martínez, 33._Ramón Estruch, 34._Violeta 

Fajardo Martín, 35._Alfredo Fernández Quintela, 36._Luis Fontana Gallego, 37._Luis Franco Bonafonte, 38._Giuseppe 
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Fregapane, 39._Marta Garaulet, 40._Francisco Javier García Alonso, 41._Camino García Fernández, 42._Ángela García 

González, 43._Teresa García Lacarra, 44._Pedro Pablo García Luna, 45._Mª Carmen García Parrilla, 46._Aquilino García 

Perea,47._Belén García-Vilanova Ruiz, 48._María Garriga García, 49._Ángel Gil Hernández, 50._Mercedes Gil Campos, 

51._Carmen Gómez Candela, 52._Aranzazu Gómez Garay, 53._Carolina Gómez Llorente, 54._Isabel González Alonso, 

55._Rafael González de Caldas Merchal, 56._María Purificación González González, 57._Ma 

Attachment 

Reply: Legislation on the provision of nutrition information to consumers, including food labelling, is outside EFSA’s remit. 

 

Changes to the opinion based on this comment: None. 

Anonymous (Great Britain) Comment 15. Abstract says (why commenting not allowed there??): "However, the available data did not allow the setting 

of a UL or a safe level of intake for dietary sugars.", but summary says (14-16) "14 If there are no, or insufficient, data on 

which to base a UL, then a safe level of intake could be 14 considered based on available data on chronic metabolic diseases, 

pregnancy-related endpoints and 15 dental caries" Seems you are using "safe level" in inconsistent ways: because if you can 

do it per Summary then you are setting a UL based on available data - unless UL is NOT the threshold, which is indicated in 

the separately published guidance on the draft. 

 

Reply: The difference between a UL and a safe level of intake is clearly explained in the Summary and Section 11 of the 

opinion. The abstract (300 max. characters) only refers to the fact that the available data did not allow the setting of a UL 

or a safe level of intake for dietary sugars. This is because neither a level of sugars intake up to which no adverse health 

effects are observed nor a ‘threshold’ of effect could be identified. 

 

Changes to the opinion based on this comment: see changes to the opinion based on comment 7.  
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Norsk Tannpleierforening 

(Norway) 

Comment 16. Five Nordic countries got together to look at the correlation between the intake of sugars and the impact on 

chronic metabolic diseases, pregnancy related diseases and dental caries. Dental hygienists in Norway have a 3-year bachelors 

degree. As part of our education we learn how to interpret research reports. After getting our degree we have to stay relevant 

to our patients. Dental hygienists spend some of the time with patients guiding them towards, not only a better dental health, 

but also a better general health. It is widely known that the two goes hand in hand. Many of our patients are not aware of to 

what degree the food we eat impact our dental health, but merely know it affects the general health. The focus of tying these 

dimensions together to give an overall picture helps dental hygienist in their important preventive work. This report on sugars 

provide Dental Hygienists and other professions scientific proof to inform our patients. 

 

Reply: EFSA welcomes the comment and understands that no reply is needed. 

 

Changes to the opinion based on this comment: None.  

Anonymous (Germany) Comment 17. Overall, the huge amount of work that went into this very detailed assessment is unfortunately not reflected 

well in both the abstract and the summary. In our view this needs to be amended since these are the parts that will be read 

first (frankly both are surprisingly poor). Abstrat Chaotic. Aims, methods and results are not clearly presented. Conclusion 

does not refer to aims. Aims are not clear - was assessment of sugar sources in countries an aim? Suggests that only RCTs 

were considered, which was not the case Suggests that only total/added/free sugar was used as exposures. The main 

statements/conclusion that sugar intake should be as low as possible are missing 

 

Reply: Abstract and summary have been redrafted according to the changes introduced in the draft opinion following the 

comments from this public consultation. The information that can be included in the abstract is limited (300 words max.). 

That is the reason why it focuses on dietary sugars. Intake estimates for dietary sugars and their sources are part of the 

scientific evaluation (i.e. for risk characterisation when deriving a UL for dietary sugars, for assistance to Member States 

when establishing FBDGs). 
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Changes to the opinion based on this comment: 

The abstract and the summary have been modified to accommodate the changes introduced in the draft option. See also 

changes to the opinion based on comment 7.  

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 18. The Panel highlights possible relationships for added/free sugars, SSBs & 100% FJ with chronic diseases 

where the level of certainty is very low, low or moderate. With these certainty levels the estimated effect can be different 

from the true effect and that further research might change this estimate. Therefore, EFSA should base its final conclusions 

only on high level of certainty, and lower levels of certainty should be qualified as “insufficient evidence”. The results with 

insufficient evidence can be presented in the opinion whereby the reader can see the results but should not be used for any 

conclusion on a link between sugars & health. The Panel clearly states that at levels of added/free sugars intake below 10 

E% uncertainty is high regarding the shape and direction of the relationships with the risk of metabolic diseases. Nevertheless, 

EFSA estimates a linear line to the very uncertain low intake range below 10 E%, with higher doses as a lever for the entire 

dose-response. We consider this approach as well as EFSA’s conclusion that added/free sugars intake should be “as low as 

possible”, as not being scientifically justified. There are several arguments in the text and studies in the literature that 

contradict a full linear dose-response relationship and indicate a safe range for which a non-linear approach is needed. 

According to the protocol it is important to determine the clinical significance of an intake-effect relationship. Therefore, we 

ask the Panel to delete evidence that is based on intervention studies (with a high dose) that resulted in small and not relevant 

effects. For instance, the mean pooled effect of added/free sugars on blood glucose and systolic blood pressure is about 1% 

of the normal value. We are very concerned that without a sound scientific argumentation the Panel applies the ALARA 

principle (“as low as reasonably achievable”) which is used for contaminants but must not be applied to single nutrients as e. 

g. dietary sugars. 

 

Reply: 

Points 1 and 2 on level of certainty and the uncertainty below 10%E: see reply to comment 6 (points 2 and 3). 
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Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Changes to the opinion based on this comment: As for comment 6.  

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 19. The conclusion of the opinion of EFSA of 2010 is still valid. What is the new evidence for the dramatic change 

in the opinion on sugars? The fact that it is not possible to establish a threshold is not a scientific proof that there is no 

threshold. In the literature, there are articles that show a threshold and non-linear associations. Khan et al (2019a) showed 

that the relationship between the intake of sugars and cardiovascular mortality is non-linear. In another paper by Khan et al 

(2019b) a non-linear dose-response curve between 100% fruit-juice and CVD incidence was observed. One of the conclusions 

of the authors is: “A complete dose–response analysis in a prospective cohort study should include exploring doses and dose 

ranges that are protective or harmful, with threshold or plateau effects, and examining differences between moderate and 

high intakes.” Liu et al (2019) found non-linear dose-response curves between the consumption of fruit drinks, 100% fruit 

juice, yoghurt, and sweet-snacks with hypertension. These articles are not used by the Panel (absent in the references of the 

draft opinion). Also, in the draft opinion there are many indications for a threshold. Furthermore, the panel is aware that the 

uncertainty is high regarding the shape and direction of the relationships between added and free sugars and the risk of 

metabolic diseases at an intake below 10 E% (L111-3). According to the stepwise approach of figure 1 (P14 L450-1) the 

conclusion should be insufficient data. The three steps require a quantification. This was not possible, whereby the last step 

results in ‘identify gaps in knowledge’ because of insufficient data. Khan, 2019a: 

https://doi.org/10.1016/j.mayocp.2019.05.034 Khan, 2019b: https://doi.org/10.1038/s41430-019-0514-x Liu, 2019: 

https://doi.org/10.1161/JAHA.118.010977 

 

Reply: 

Point 1. Systematic reviews were only considered for this opinion as source of primary data as explained in the protocol 

(EFSA NDA Panel, 2018), but not to draw conclusions. Data from human intervention and observational studies was used to 

draw conclusions (and for re-analysis where appropriate), rather than the conclusions themselves. Systematic reviews may 

reach different conclusions depending on their problem formulation, the inclusion and exclusion criteria applied for study 
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selection and the methodology applied for dose–response analyses. 

 

Point 2. Regarding the conclusions on added and free sugars and the uncertainty on the dose–response below 10%E, see 

reply to comment 6, point 2. 

 

Point 3. Data gaps and gaps in knowledge have been systematically identified in the opinion. 

 

Changes to the opinion based on this comment: As for comment 6.  

Döhler GmbH (Germany) Comment 20. The Doehler Group has 3 key concerns on how the evidence on 100% fruit juice (100%FJ) was evaluated: 1. 

US prospective cohort studies (PCs) which have strongly influenced EFSA’s draft opinion 100%FJ do not fully differentiate 

between 100%FJ, cider and sugar-sweetened juices (see Appendix J response). We ask EFSA to repeat the meta-analyses 

(MA) on T2DM and obesity to clearly separate the data on 100%FJ from those on unspecified juice-based drinks, as this is of 

importance to public health policy development. 2. As stated by EFSA at the consultation meeting, cause-and-effect 

relationships should be based on the wider evidence-base. However, this does seem to be the case for 100%FJ as the Opinion 

does not take into account evidence from randomised controlled trials (RCTs) and MA of these (see Section 3 response) 

showing no impact of 100%FJ on clinical markers for risk of T2DM and gout. Hence, We ask EFSA to reconsider the cause-

and-effect conclusion for 100%FJ and these conditions. 3. The EFSA opinion does not appear to consider that typical 100%FJ 

intakes in Europe, or those recommended in dietary guidance, are significantly lower than the top intake percentiles in PCs 

where significant associations with weight gain, T2DM risk and gout risk were seen. This gives an unwarranted impression 

that any intake of 100%FJ brings similar risk when, in fact, mean intakes may be below a threshold where no significant 

associations with disease risk are found. We ask EFSA to makes it clear that positive associations were found only at specific 

high intakes of 100%FJ. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1.  
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European Plant-Based Foods 

Association (ENSA) 

(Belgium) 

Comment 21. ENSA - the European Plant-Based Food Association welcomes the opportunity to comment on the EFSA’s draft 

Scientific Opinion on the Tolerable Upper Intake Level for dietary sugars. ENSA welcomes the conclusions of the draft Opinion 

that ’there is evidence for a positive and causal relationship between the intake of dietary sugars and the risk of developing 

chronic metabolic diseases and dental caries’ and that ‘the available data from eligible randomised controlled trials (RCTs) and 

prospective (cohort and nested case-control) studies (PCs) in humans did not allow the setting of a Tolerable Upper Intake 

Level (UL) or a safe level of intake for dietary sugars. Against this background, ENSA supports the recommendation that “the 

intake of total sugars should be as low as possible within the context of a nutritionally adequate diet”. Plant-based foods have 

been appropriately taken into account in the category “Milk and dairy products including dairy alternatives”. Because of their 

composition and nutritional characteristics (nutrient-dense products containing unsaturated fat, carbohydrates, vitamins, 

minerals, proteins and fibres at varying levels), plant-based drinks are indeed to be considered as foodstuffs rather than 

beverages. Unlike beverages, they are not used by consumers to quench thirst but are used in the same way and at the same 

consumption moment as dairy products (in coffee or tea, with breakfast cereals, for cooking etc). The term ‘alternative’ also 

adequately reflects the fact that consumers can alternate between dairy and plant-based products. The term ‘dairy imitates’ 

used in Annex D is not commonly used neither by consumers nor by plant-based foods producers; we therefore welcome that 

the term used in the body of the Opinion is the correct one of ‘dairy alternatives’. 

Attachment 

 

Reply: The Panel agrees to change ‘imitates’ with ‘alternatives’ when naming linking categories in Annex D. Nomenclature 

in FoodEx 2 cannot be changed at this stage but will be considered in the next revisions of FoodEx. 

 

Changes to the opinion based on this comment: Linking categories have been renamed in Annex D by replacing ‘dairy 

imitates’ with ‘dairy alternatives’, ‘milk imitates’ with ‘milk alternatives’, ‘ice cream, milk-imitate based’ to ‘ice cream, milk-

alternative based’.  

Lebensmittelverband 

Deutschland (Germany) 

Comment 22. We highly appreciate the opportunity to provide feedback within the public consultation. Having studied the 

draft opinion, we would like to draw attention to three limitations of the BoE, which we believe should be more reflected in 

the overall conclusions: Page 172, lines 6199-6208: The Panel notes “the limited number of measurements available for 
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intakes of added and free sugars below 10 E% and above 30 E% for all endpoints investigated.” Conclusions on added and 

free sugars were drawn from RCTs that investigated the effect of “high” vs. “low” sugars intake on surrogate disease endpoints 

only. Given these two major limitations, we suggest to reconsider the overall conclusion that the intake of added and free 

sugars should be “as low as possible”, as it is based on a linear-dose response relationship, despite the fact that uncertainty 

regarding the shape and direction of relationships below 10 E% is high. Page 154, lines 5356-58: The Panel notes “data from 

RCTs were insufficient to explore whether the source of added and/or free sugars could be a modifying factor of the 

relationship between the intake of added and free sugars and the endpoints investigated.” Therefore, it should be clearly 

indicated in the abstract and summary that between-arm-differences in added or free sugar intake only refer to the dietary 

fraction that was manipulated by the intervention and not necessarily to the intake of added and free sugar from all sources. 

Page 176, lines 6362-65: The Panel notes that a notable limitation in the BoE is that the energy and non-energy contribution 

(i.e. the molecule-specific effect) of dietary sugars to metabolic disease risk could not be systematically addressed across 

studies and endpoints. To our view, this major source of uncertainty and its implication should be mentioned not only in the 

summary but also the abstract. It should be highlighted, that the molecule-specific effect of dietary sugars on metabolic 

diseases risk remains largely unknown. 

 

Reply: 

Point 1. As for the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. As for the abstract, see reply to comment 7, point 1.  

 

Changes to the opinion based on this comment: As for comments 6 and 7. 

FoodDrinkEurope (Belgium) Comment 23. We thank EFSA for the work done. The process and methodology have positive aspects that could be 

duplicated if a similar process is initiated on another nutrient. Please find some comments for consideration: The draft opinion 

focuses only on SSBs and fruit juices and is unrepresentative of all food categories. This needs to be clear in the draft from 

the onset. Only levels of certainty >75% can be considered as scientifically substantiated. Heterogeneous variables were 

combined which makes the results more uncertain. In the dose-response relation between SSBs and disease endpoints 

consumption, figures are assigned with assumptions on the mean/median intake and on a serving size. Thus, the dose is very 
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uncertain. The fact that energy is not addressed should be considered as the major limitation in ascertaining the effects of 

sugars on health outcomes. More consideration should be given to the fact that data on intakes below 10 E% and above 30 

E% are scarce. Based on the scientific evidence and biological plausible mechanisms, it is not appropriate to justify linearity 

over the full dose-response relationship. No evidence is given to support that intake of sugars should be ‘as low as possible’. 

Aggregated data were used to assess the effects of sugars on health outcomes. Would similar conclusions have been reached 

using individual data? There are some divergencies with the protocol: energy intake and body fatness as a confounder, 

whereas in the protocol it was an intermediate factor and should have been considered in sensitivity analyses; studies that 

did not adjust for the a priori list of factors that could confound the relationship between the intake of sugars and health 

endpoints, and studies reporting intake of a food group as a frequency with unknown content of sugars, should have been 

excluded; evidence that is based on intervention studies (with a high dose) that resulted in small and not relevant effects 

should not be considered as positive as causal. 

 

Reply: 

Point 1. In relation to the focus on SSBs and fruit juices, see reply to comment 5, point 1. 

 

Point 2. Regarding the level of certainty and the conclusions of the opinion, see reply to comment 6, points 2 and 3. 

 

Point 3. As for the intake estimates of SSBs in the available studies for doses/response analyses, methodological choices 

and uncertainties related to them are acknowledged in Annex M. 

 

Point 4. The use of aggregated data (as in most systematic reviews and meta-analysis published in the literature, for which 

individual data are virtually never available) has been acknowledged in the opinion. The opinion also highlights the need to 

make individual data collected in human studies available for re-analyses and pooled analysis in the future. Individual data 

were not available, except for two studies on dental caries. 

 

Point 5. As for whether energy intake and body fatness were considered as confounders or mediators of the relationship 

between the exposure and the endpoint, see reply to comment 2, point 4. 
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Point 6. Studies reporting on the intake of a food group as a frequency with unknown content of sugars have been excluded 

if the data available did not allow estimating the intake of sugars from the food group. See also reply to comment 5, point 

1. 

 

Point 7. As for the clinical significance of the results of RCTs, see reply to comment 2, point 7. 

 

Changes to the opinion based on this comment: As for comments 5 and 6. 

FoodDrinkNorway (Norway) Comment 24. Please find FoodDrinkNorway` s (FDN) general comments for consideration. We also refer to and support the 

comments given by FoodDrinkEurope and AIJN European Fruit Juices Association. Data on intakes below 10 E% and above 

30 E% are scarce. Based on the scientific evidence and biological plausible mechanisms it is therefore, in FDN' s view, not 

appropriate to justify linearity over the full dose-response relationship as has been done in EFSAs draft. No evidence has been 

presented to support that intake of sugars should be ‘as low as possible’. The possibility that the consumer is left with the 

impression that intake of all dietary sugar should be avoided per se would be misleading. Presentation of the conclusions of 

the draft opinion should therefore be carefully considered. The draft opinion is based on the EFSA nutrient composition 

database. However, this database only contain data on total sugars from national food composition databases up to 2012. 

Considering the intensively accelerating reduction of sugars by the European food and drink industry the last decade, the 

intake of dietary sugars today differs significantly compared to 2012. This could in theory be compensated by using the Mintel 

GNPD database for capturing more recent reductions of sugars in food and beverages. However, the Mintel GNPD appear to 

be inconsistent and delayed in some markets. FDN ask for that the uncertainty due to older data for total sugars in food and 

beverages must be addressed in the draft opinion. In Norway, the food industry and the health authorities collaborate to 

improve the diet of the population through a signed agreement (Memorandum of Understanding). Significant reductions of 

added sugars in food and beverages have been implemented and the Norwegian population's intake of added sugar is reduced 

from 12 to 11E% in just three years (2015-2018). The goal is that added sugar contributes with maximum 10 E% before 

2025, in-line with the Norwegian dietary guidelines. 

Attachment 
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Reply: 

Point 1. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. In relation to food composition data and intake estimates for dietary sugars, see reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: As for comment 6.  

Juice Products Association 

(United States) 

Comment 25. On behalf of the Juice Products Association Juice is a Nutrient Dense Beverage that Provides Beneficial 

Nutrients to the Diet One hundred percent juice supplies valuable vitamins and minerals such as vitamin C, vitamin A and 

folate, potassium and magnesium. In fortified products, 100% juices contribute calcium and vitamin D. These nutrients can 

have a positive impact on health and diet quality. Modeling research shows removing 100% juice from the diet can have 

unintended consequences, such as potentially decreasing total fruit intake and lowering levels of important nutrients like 

vitamin C, folate and potassium, particularly for low-income women and children.  One hundred percent juice is a valuable 

contributor of bioactives in the diet. Bioactives are beneficial plant compounds found in fruits and vegetables and include 

carotenoids, polyphenols flavonoids and more. Fruit and fruit juices have been identified as major contributors to polyphenol 

and bioactive intake in the US diet. Research suggests bioactives found in fruit juice may have the potential to positively 

impact human health.    In some cases, juices may contain greater concentrations of bioactives from the fruit due to the 

processing of skins and seeds, which are typically not consumed but are concentrated sources of bioactives like polyphenols. 

Other times, the act of breaking down cell walls through the process of crushing and physically extracting the juice may 

release bound phenolic constitutes which are subsequently transferred to the juice. Both of these processes may increase the 

amount of bioactives found in juice compared to the edible portion of whole fruit.   Based on this research, it is evident that 

when consumed in appropriate amounts, 100% juice is a healthy, nutrient-dense beverage that provides valuable nutrients 

essential for growth and development and can play a role in a healthful diet. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

(Germany) 

Comment 26. Conflict of interest – Bias assessment: Several systematic reviews analyzing the associations between dietary 

sugar intake and disease risk showed that the funding source affected the outcome of these analyses (examples see below). 

We could not find appropriate subgroup analyses in the report assessing possible effects of funding. We would ask the panel 

to consider these analyses in the report. Litman et al. (2018). "Source of bias in sugar-sweetened beverage research: a 

systematic review." Public Health Nutr 21(12): 2345-2350. Bes-Rastrollo et al. (2013). "Financial conflicts of interest and 

reporting bias regarding the association between sugar-sweetened beverages and weight gain: a systematic review of 

systematic reviews." PLoS Med 10(12): e1001578; dicsussion e1001578. Schillinger et al. (2016). "Do Sugar-Sweetened 

Beverages Cause Obesity and Diabetes? Industry and the Manufacture of Scientific Controversy." Ann Intern Med 165(12): 

895-897. Massougbodji et al. (2014). "Reviews examining sugar-sweetened beverages and body weight: correlates of their 

quality and conclusions." Am J Clin Nutr 99(5): 1096-1104. 

 

Reply: The funding source of the included studies has been evaluated by EFSA and reported in evidence tables for RCTs 

(Appendix E) and PCs (Annex J). In addition, funding source for the available studies is summarised under publication bias in 

comprehensive uncertainty analyses. As specified in the protocol (EFSA NDA Panel, 2018), funding source could be used for 

sensitivity/subgroup analyses where appropriate, but it was not considered when appraising the RoB of individual studies. 

 

In RCTs, funding source was mixed (public and private) or not reported in 27 out of the 49 studies included. Owing to the 

low number of studies with public or private funding available for each endpoint, the Panel considered that available data 

were insufficient to explore whether funding could be a modifying factor of the relationship between the intake of added and 

free sugars, and of SSB, and the endpoints investigated. In PCs, out of the 246 exposure–endpoint relationships extracted 

from the available studies, 182 had public funding, 49 mixed funding and in 15 the funding source was unclear. Again the 

Panel considered that available data were insufficient to explore whether funding could be a modifying factor of the relationship 

between the exposure and the endpoints investigated. 

 

The Panel notes that most references quoted in the comment refer to bias in the authors conclusions (i.e. in the interpretation 

of the results) of humas studies and particularly of review publications investigating the effects of SSBs. For this opinion, 

systematic reviews were only considered as source of primary data as explained in the protocol (EFSA NDA Panel, 2018) but 

not to draw conclusions. In addition, data from human intervention and observational studies was used to draw conclusions 
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(and for re-analysis where appropriate), rather than the conclusions themselves. 

 

In relation to SSBs, the Panel found positive and causal relationships were identified between the intake of SSBs and risk of 

obesity, T2DM, hypertension and CVDs (high certainty, >75-100% probability), gout (moderate certainty, >50–75% 

probability), NAFLD and dyslipidaemia (low certainty, >15–50% probability). When dose–response relationships between the 

intake of SSBs and incidence of disease (i.e. T2DM, hypertension and CVD) could be investigated using data from PCs, these 

were positive and linear, with no evidence for non-linearity. 

 

Changes to the opinion based on this comment: None. 

Carrie Ruxton (Great Britain) Comment 27. I am on the Steering Committee of a European randomised controlled trial (RCT) - HESPER-HEALTH - which 

is investigating the impact of 100% orange juice on cardiovascular risk factors. Hence, I am very familiar with the evidence 

on 100% fruit juice (100%FJ) and health. My major worry with the draft opinion is the conclusion that 100%FJ causes type 

2 diabetes (T2D) which I do not believe reflects the available evidence. EFSA's opinion was heavily skewed by the 3 American 

cohort studies (reported by Muraki et al 2013). Yet two other meta-analyses (Xi et al 2014; D'Elia et al 2020) have classified 

the Muraki data as being on unspecified fruit juices - which may contain added sugars. Given that all the other cohort studies 

examined by EFSA did not find a significant association between 100%FJ and T2D, it is likely that the associations in the 3 

US cohort studies are not representative of the evidence. When evidence from RCTs is taken into account, it can be seen that 

100%FJ consumption has no detrimental impact on HbA1c and metabolic syndrome - long-term markers of T2D risk. I would 

urge EFSA to re-examine their conclusion that 100%FJ causes T2D with a moderate certainty to avoid creating a scientific 

injustice against a foodstuff that may actually pose no risk to glycaemic control and T2D risk. I would also urge inclusion of 

RCTs for gout and 100%FJ as EFSA’s opinion on this seems to conflict very strongly with the evidence base beyond 

observational studies. I am aware that EFSA rejected RCTs on 100%FJ because their methods did not include varying the 

consumption of sugars but this could provide biased conclusions given that observational studies have limitations and are 

vulnerable to confounding. At least for the discussion on mechanisms (Section 3) and the Summary and Conclusions, EFSA 

could take account of RCTs on 100%FJ to ensure that the conclusion of the observational studies in Section 8 were consistent 

with the wider evidence. 
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Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Dr Hannelore Daniel 

(Germany) 

Comment 28. Why does the public document not contain any reference to the calories as major confounder. That seems 

not appropriate on scientific grounds. Normal dietary sugars come with a given energy content and that is the key problem 

and not the chemistry of the sugar per se (except for dental health). Most associations vanish when sugar calories are taken 

out as confounder. 

 

Reply: 

The energy and non-energy contribution of dietary sugars to disease risk has been systematically explored in the opinion on 

the basis of the available data. However, as explained previously in the conclusions and summary of the opinion, and now in 

Section 8.9.5, ‘exploring the relationship between the intake of dietary sugars, an energy-containing macronutrient, and risk 
of chronic metabolic diseases is challenging. A notable limitation in the body of evidence (BoE) is that the energy and non-
energy contribution (i.e. the molecule-specific effect) of dietary sugars from one or more sources to metabolic disease risk 
could not be systematically addressed across studies and endpoints. On the one hand, the characterisation of the specific 
(non-energy-related) effects of sugars was hampered by the limitations of individual studies (e.g. incomplete control for 
energy in RCTs, inadequate control for energy in PCs), and by the disparity of available studies in terms of the choice and 
characterisation of the exposure of interest, the measurement of health endpoints, and the analytical strategies used for data 
analysis and control for mediators/confounders. On the other hand, energy-related effects of dietary sugars from one or more 
sources could derive from excess energy intake likely owing to their hedonic properties, as suggested by the effect of sugars 
on body weight in RCTs conducted ad libitum, and possibly to a lower satiating effect when consumed as liquids, as suggested 
by PCs not keeping TEI constant in the analysis (e.g. mostly on liquid sources of sugars). However, this was not addressed in 
the majority of eligible PCs on dietary (total/added/free) sugars from all sources, which mostly aimed at keeping TEI constant 
on the analysis’. 

 

In this context, energy could be both a mediator and a confounder in the relationship between the consumption of dietary 
sugars and chronic disease risk. The mode(s) of action by which dietary sugars could increase chronic disease risk is addressed 

in Section 8.9.5 of the opinion. 
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Changes to the opinion based on this comment: 

 

1. Two references have been added to Section 3.6.1.1 of the opinion to support the statement that ‘sugars have been proposed 

to favour a positive energy balance due to their hedonic properties, leading to an increase in the consumption of energy dense 
sweet foods and beverages so that energy intake is increased not only due to energy coming from sugars but also from other 

macronutrients (Freeman et al., 2018; Olszewski et al., 2019)‘. 

 

2. Section 8.9.5 of the opinion has been modified as follows: 

 

a) The information previously conveyed in the conclusions and summary of the opinion has been incorporated at the 

beginning of the section (see text in italics in the reply). 

b) A concluding paragraph has been added as follows: ‘Based on the available evidence, the Panel considers that 

excess energy intake leading to positive energy balance and body weight gain is the main mechanism by which the 

intake of dietary sugars (including their liquid sources) may contribute to the development of chronic metabolic 

diseases in free living conditions. The Panel also considers that mechanisms which are specific to sugars as found in 

mixed diets (i.e. de novo lipogenesis leading to ectopic fat deposition, increased hepatic insulin resistance and 

impaired glucose tolerance in the long term; increase in uric acid levels) may also play a role, particularly under 

positive energy balance’. 

 

3. This concluding paragraph has been incorporated to the conclusions and summary of the opinion, in replacement of the 

paragraph that in the final version appears at the beginning of Section 8.9.5. 

Nutrition Institute, Ljubljana, 

Slovenia 

Comment 29. Excellent review, which will be in great support for policy makers. 

 

Reply: EFSA welcomes the comment and understands that no reply is needed. 
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Changes to the opinion based on this comment: None.  

Nutritional Epidemiology, 

Lund University 

Comment 30. In regards to the conclusion on added/free sugar, it seems to be solely based on the findings from RCTs, and 

the no support found from PCs is neglected. Even though RCTs often are regarded as superior to PCs in the “hierarchy of 

evidence”, they have many limitations that should be mentioned. The RCTs included in this review are in general very small, 

and very short and only studied surrogate markers of disease outcomes. The only long-term evidence and for actual disease 

incidence in this review can be obtained from PCs, which find no support. The two different study designs complement each 

other and should suggestively therefore both contribute to the conclusions drawn, not only the RCTs. It is important to 

emphasize that there is a scarcity of data on added/free sugar intakes below 10 E%. There might be some uncertainties 

regarding the linearity of the associations in the low ranges of intake, which is important to know in relation to the conclusion 

drawn by EFSA. 

 

Reply: 

Point 1. Major sources of uncertainty in the BoE and in the methods used for data analysis in relation to RCTs are discussed 

in Section 8.9.2 of the opinion, and specifically the use of surrogate endpoints rather than disease endpoints. This has been 

already considered (as downgrading factor) to reach the final level of certainty on each relationship in comprehensive 

uncertainty analysis. Most RCTs assessed dietary sugars either ad libitum (not keeping energy intake constant) or in 

isocaloric exchange with starch. Evidence on disease risk could have been obtained from PC. However, in most PC dietary 

sugars were analysed only in isocaloric exchange with other macronutrients (other carbohydrates, protein and fat 

combined) and did not allow for excess energy intake from sugar sources. In this context, the lack of evidence from PCs on 

disease risk does not undermine the conclusions reached based on RCTs because these two types of studies were 

conducted and analysed under different conditions (e.g. keeping/not keeping TEI constant; macronutrient used as 

comparator). 
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Point 2. The uncertainties in relation to scarcity of data on added/free sugar intakes below 10 E% have been discussed in 

the opinion. See also reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: None.  

Plant-food Sweden 

(Sweden) 

Comment 31. This feedback is submitted on behalf of the Swedish industry organisation Plant-food Sweden, which is an 

industry organization representing food producing companies of plant-based food and drinks. Members: Alpro, Fazer, Findus, 

Food for Progress, Nestlé/Hälsans Kök (Garden Gourmet) Oatly, Orkla Foods Sweden, Planti/Kavli, Simple Feast, Stockeld 

Dreamery and VegMe/Bama Nordic Lunch . We support the conclusions of the draft Opinion, and its’ recommend that “the 

intake of total sugars should be as low as possible within the context of a nutritionally adequate diet”. Plant-food Sweden 

supports the conclusion of ENSA that plant-based foods have been appropriately taken into account in the category “Milk and 

dairy products including dairy alternatives” and that this adequately reflects that plant-based alternatives to milk and dairy 

belong to the same category as traditional milk and dairy. However, the report would provide even greater clarity if this was 

expressed even more explicitly in the report. Such a clarification would be in line with the explanation that was given during 

the stakeholder meeting on 22 September. Because of their composition and nutritional properties (often containing fibre, 

vitamins, minerals and protein at varying levels), plant-based drinks are indeed closer to foodstuffs than to beverages. Unlike 

beverages, they are not used by consumers to quench thirst, but in the same way and at the same consumption moment as 

dairy products (in coffee or tea, with breakfast cereals, for cooking etc). The term ‘alternative’ also adequately reflects the 

fact that consumers can alternate between dairy and plant-based products. The term ‘dairy imitates’ used in Annex D is not 

commonly used neither by consumers, nor by plant-based foods producers; we therefore recommend the term of ‘dairy 

alternatives’ used in the body of the Opinion. However, the term ‘plant-based dairy alternatives’ which is the most well-known 

term could also be considered. 

Attachment 

 

Reply: See reply to comment 21. 
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Changes to the opinion based on this comment: As for comment 21. 

Skånska Spritfabriken Comment 32. I would like the sugar consumption to put into alternatives such as syntethic sweetners. If added sugar is not 

good for the health, people might chose to drink beverages with sweeten with synthetic sugar. is this a better alternative? 

What level of natural sugar is ok.? We produce beverage with low sugar. We always minmize the sugar level added and never 

anything but natural sugar to sweeten with. First and foremost we use the raw materials own sugar like appels. 

 

Reply: sugar replacers and advice on the amount of sugars that particular foods should contain are out of the scope of this 

opinion. 

 

Changes to the opinion based on this comment: None. 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 33. We thank EFSA for the work in this opinion. As a member of FIAB, CAOBISCO and FoodDrinkEurope we 

support the same arguments as our colleagues. From a Spanish perspective, we wish to highlight some points for 

consideration: 1. Conclusions on the intake of dietary sugars - if set - should not only be based on harmonised data from the 

EU, but also consider: Public health priorities, Known patterns of sugars intake in individual countries, Nutritional status of the 

population, Current figures on the composition of food products in the market. Annex D make clear that sugar intakes in Spain 

are not as high as in other EU countries (for all age groups). In addition, the major contributors to total sugar intake are some 

food groups which are recommended by health authorities for a proper nutrition and health, eg. fruits and vegetables. 2. 

Moreover, composition data from products on the market may be outdated. From 2017 to 2020, the private sector in 

collaboration with the Spanish Agency for Food Safety and Nutrition, has been working on a reformulation Plan (which involves 

more than 3.500 products), that have led to a change in the overall nutritional composition (incl. sugar) that can be found on 

the market today. We wish to emphasize the importance of being cautious in how the conclusion “as low as possible” is 

communicated in the final opinion, as well as in other communication tools. It is clearly stated in the draft opinion that there 

is high uncertainty about the shape of the dose-response relationship in the low intake range, and extrapolation of a linear 

line to the very uncertain low intake range, with high doses as a lever, is not justified. Stating that total sugar intake is 

recommended to be “as low as possible” can cause confusion among consumers, who could think that at any dose there will 
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be adverse health effects, which is not the case. We suggest EFSA to find an alternative wording in its final Scientific Opinion 

as well as in other communication tools. 

 

Reply: 

Point 1. See reply to comment 6, point 2. 

 

Point 2. In relation to food composition data, see reply to comment 7, point 3. 

 

Point 3. In relation to communication materials, see reply to comment 2, point 8. 

 

Changes to the opinion based on this comment: As for comment 6.  

Spanish Food and Drink 

Federation (Spain), FIAB – 

Federación Española de 

Industrias de Alimentacion y 

Bebidas (Spain) 

Comment 34. We thank EFSA for the work. As a member of FoodDrinkEurope we support the same arguments as our 

colleagues. From a Spanish perspective, we wish to highlight some points for consideration: Conclusions on the intake of 

dietary sugars -if set- should not only be based on harmonised data from the UE, but also take into account: - public health 

priorities, - known patterns of sugars intake in individual countries, - nutritional status of the population, - actual composition 

of food products in the market. As we can observe from data in Annex D, sugar intakes in Spain are not as high as in other 

European countries (for all age groups). In addition, the mayor contributors to total sugar intake are some food groups which 

are being recommended by health authorities for a proper nutrition and health, eg. fruits and vegetables. Moreover, 

composition data from products on the market may be outdated. From 2017 to 2020, the private sector in collaboration with 

the Spanish Agency for Food Safety and Nutrition, has been working on a reformulation Plan (which involves more than 3.500 

products), that have led to a change in the overall nutritional composition (incl. sugar) that can be found on the market today. 

Finally, we wish to emphasize the importance of being cautious in how the conclusion “as low as possible” is communicated 

in the final opinion, as well as in other communication materials. It is clearly stated in the draft opinion that there is high 

uncertainty about the shape of the dose-response relationship in the low intake range, and extrapolation of a linear line to 

the very uncertain low intake range, with high doses as a lever, is not justified. Stating that total sugar intake is recommended 

to be “as low as possible” can cause confusion among consumers, who could think that at any those there will be adverse 
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health effects, which is not the case. We suggest EFSA to find an alternative wording in its final Scientific Opinion as well as 

in other communication materials. 

 

Reply: 

Point 1. See reply to comment 6, point 2. 

 

Point 2. In relation to food composition data, see reply to comment 7, point 3. 

 

Point 3. In relation to communication materials, see reply to comment 2, point 8. 

 

Changes to the opinion based on this comment: As for comment 6.  

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 35. 146 Spanish scientists have approved and signed this statement. They are included in the file uploaded. We 

sent the statement to the Spanish Food Safety and Nutrition Agency 

Attachment 

 

Reply: 

Harmonisation of the classification of dietary sugars for risk management purposes, legislation on the provision of nutrition 

information to consumers (including food labelling) and nutrition policies in individual EU Member States are outside EFSA’s 

remit. 

 

Changes to the opinion based on this comment: None. 
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Thaís Cesar (Brazil) Comment 36. Congratulations on the excellent review of the Tolerable Upper Intake Level for Sugars topic in the diet. 

However, as a Nutrition researcher on the health impacts of consuming 100% fruit juice, I was very concerned about the 

conclusion of this report, which ranks 100% natural fruit juices with no added sugars along with sugary drinks, which in my 

understand are quite distinct from a nutritional and metabolic point of view. There are already many published scientific 

articles that reveal significant differences in chemical composition and in the amount of nutrients and functional compounds, 

separating 100% fruit juices and other sweetened beverages into two distinct categories. In particular, more recent works 

have shown that the metabolism of sugars contained in 100% natural fruit juices are modified by the action of bioactive 

compounds contained in these juices, leading to a metabolic behavior that favors the action of insulin and reducing blood 

glucose, in addition to other beneficial effects, such as reduction oxidative stress, systemic inflammation, blood lipids and 

blood pressure, without increasing weight or body fat mass. These phenomena do not occur in the absence of substantial 

amounts of bioactive compounds, or soluble fibers, as in sugary drinks. Another conceptual aspect that does not support the 

conclusions of this report on 100% natural fruit juices are the decades of epidemiological-nutritional studies demonstrating 

that fruits and vegetables are safe and essential food items, and that they protect against the development of metabolic and 

degenerative diseases, such as cardiovascular diseases, obesity, hypertension, diabetes and cancer, or are neutral in terms 

of the risks associated with these diseases. Thus, despite the rigorous scientific analysis of the studies selected by this 

committee, its conclusion that 100% natural juices and sugary drinks are in the same beverage category and that their 

consumption has the same metabolic and physiological effects, in my opinion have not considered the relevant randomized 

clinical studies and epidemiological studies that followed rigorous methodologies, whose significant results pointed in the 

opposite direction to the conclusion of this report. [References: D?Elia et al. Eur J Nutr 2020; Ayoub-Charette et al. J Nutr 

2021; Xi et al. PLOS One 2014; Hyson DA. Adv Nutr. 2015; Motallaei M et al. Phytother Res 2021; Scheffers FR et al. J Nutr 

2020; Khan TA et al. Eur J Clin Nutr 2019; Bellisle et al. Nutrients 2018; O'Neil et al. Nutr J 2012; Pereira & Fulgoni. Am Coll 

Nutr 2010; Assini et al. Curr Opin Lipidol 2013; Rodrigues-Mateos et al. Mol Nutr Food Res 2014; Del Rio et al. Antioxid Redox 

Signal 2013; Wang et al. Br J Nutr 2014; Morand et al. Am J Clin Nutr 2011.] 

 

Reply: see replies to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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The Norwegian Dental 

Association (Norway) 

Comment 37. Reference is made to the WHO 2015 Guideline: On sugars intake for adult and children. Sugars and Dental 

Caries: Evidence for Setting a Recommended Threshold for Intake Paula Moynihan 1 Adv Nutr 2016 Jan 15;7(1):149-56 Dental 

caries affects ≤80% of the world's population with almost a quarter of US adults having untreated caries. Dental caries is 

costly to health care and negatively affects well-being. Dietary free sugars are the most important risk factor for dental caries. 

The WHO has issued guidelines that recommend intake of free sugars should provide ≤10% of energy intake and suggest 

further reductions to <5% of energy to protect dental health throughout life. These recommendations were informed by a 

systematic review of the evidence pertaining to amount of sugars and dental caries risk, which showed evidence of moderate 

quality from cohort studies that limiting free sugars to ≤10% of energy reduced, but did not eliminate, dental caries. Even 

low levels of dental caries in children are of concern because caries is a lifelong progressive and cumulative disease. The 

systematic review therefore explored if there were further benefits to dental health if the intake of free sugars was limited to 

<5% of energy. Available data were from ecologic studies and, although classified as being of low quality, showed lower 

dental caries when free sugar intake was <5% of energy compared with when it was >5% but ≤10% of energy. The WHO 

recommendations are intended for use by policy makers as a benchmark when assessing intake of sugars by populations and 

as a driving force for policy change. Multiple strategies encompassing both upstream and downstream preventive approaches 

are now required to translate the recommendations into policy and practice. 

 

Reply: EFSA wishes to clarify that the purpose of this scientific opinion was to set a UL or a safe level of intake for dietary 

sugars, and thus to identify a level of sugars intake at which the risk of caries is NOT increased. Conversely, WHO 

addressed what was the effect on dental caries of limiting free sugars intake to less than 5%E in order to set dietary 

recommendations. 

 

For the EFSA opinion, ecological studies were excluded at protocol level for this scientific assessment owing to their low 
potential to establish causality by design. Although the intake of dietary sugars is a well established hazard for the development 

of dental caries in humans, the data available did not allow identifying a level of total/added/free sugars intake at which the 
risk of dental caries is NOT increased, and thus a UL or a safe level of intake for dietary sugars could not be set. In this 

context, EFSA has not established dietary goals or recommendations for dietary sugars (e.g. a limit of intake) because this is 

part of national nutrition policies and in the remit of individual EU Member States, and not under EFSA’s remit. 
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Other national and international authoritative bodies have given recommendations for individuals or proposed population goals 

for dietary sugars (including WHO). Dietary goals or recommendations for a nutrient are based on considerations of health 

effects associated with its consumption, as well as the nutritional status, the actual composition of available foods and the 
known patterns of intake of foods and nutrients of the specific populations for which they are developed. EFSA wishes to 

clarify that this scientific opinion is not in contradiction with quantitative recommendations for added or free sugars set by 

other bodies based on these considerations.  

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 38. UNESDA recognises the substantial efforts in producing this draft opinion and appreciates the consultation 

process. More detailed supporting information is available, if required. The main general areas on which we comment: • EFSA 

rightly acknowledges the contribution of all sugar-containing foods and drinks. However, we question the major focus on 

beverages which appears to be based on a) the assumption (without evidence) that SSBs are homogeneous comprising 10g 

sugars/100ml - despite observational studies only reporting on frequency of intake with no information on content of sugars; 

and b) the simple fact that studies on beverages far outnumber studies on other categories. Without clearer emphasis of this 

in the final opinion and accompanying communications, the relative importance of all food sources of sugars may not be fully 

understood. • The EFSA nutrient composition database contains data on total sugars from national FCDs only up to 2012. 

Intense acceleration of sugar reduction in SSBs has since occurred (7). In addition, many national food surveys are old, or 

have not been uploaded to the EFSA consumption database, and do not reflect the variety of SSBs in terms of their sugar 

content, or current consumption levels. • The certainty of evidence which does not fully convey the small magnitudes of 

risk/effects in conjunction with dose, and nuances and assumptions of dose-response relationships, which are vital for risk 

communication. Currently worded, the opinion may be misinterpreted that ANY intake of SSBs results in adverse health 

outcomes, regardless of dose and independent of effects on body weight. • The fundamental issue of energy, and whether 

there should be less emphasis on sugars in SSBs per se and far greater attention on very high intakes raising the risk of 

positive energy balance. References to support our responses on the opinion have been uploaded separately – see Upload A. 

Attachment 
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Reply: 

Point 1. Regarding the focus on beverages as sources of sugars and the estimation of sugars intake from these sources, see 

reply to comment 2, point 5, and reply to comment 5, point 1. 

 

Point 2. In relation to EFSA’s communication materials, see reply to comment 8, point 3. 

 

Point 3. In relation to food composition data and intake estimates for dietary sugars, see reply to comment 7, point 3. 

 

Point 4. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 5. As for the consideration of energy in the assessment, see replies to comment 28 and comment 30, point 1. 

 

Changes to the opinion based on this comment: As for comments 5, 6, and 28. 

Verband der deutschen 

Fruchtsaft-Industrie VdF 

(Germany) 

Comment 39. WE ADOPT ALL STATEMENTS MADE BY OUR EUROPEAN ASSOCITION AIJN. Additionally, we point out a 

national view, especially on data. In our comments we use abbreviation FVJN = Fruit and vegetable juices and nectars 

(2001/112/EC). 100% FRUIT JUICE - no added sugar by law - seems not to be looked at alone, but only in combinations with 

sugar sweetened products. Therefore, conclusions for fruit juice are not possible, but the wording in the EFSA draft scientific 

opinion indicates that (e.g. headline 8.2.5./8.3.5./8.4.5... "100%fruit juices"). We acknowledge that in lines 1008 ff. the 

problem of strictly separating data and even availability of data is seen, but suggest to more clearly communicate. 

 

Reply: See reply to comment 1. 
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Changes to the opinion based on this comment: As for comment 1. 

Wingren Konsult AB 

(Sweden) 

Comment 40. Physical acitivty increases energy consumption and lowers insulin resistance. More strenous activities use a 

higher degree of carbohydrates as source of energy. As far as I was able to discern exercise or phyical activity is only 

mentioned in one of the articles in the reference list namely ", Vidaña-Pérez D, Ramírez-Palacios P, Salmerón J, Popkin BM 

and Barrientos764 Gutiérrez T, 2020. Soft drink intake is associated with weight gain, regardless of physical activity 765 levels: 

the health workers cohort study". If none of the other studies takes physical activity into consideration this severly limits the 

relevance of the report in an out-patient setting. 

 

Reply: Physical activity was considered as a possible confounder in the appraisal of the risk of bias of individual studies, as 

explained in Annex I. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 41. EFSA highlights several positive and linear dose-response relationships for added/free sugars, sugar-

sweetened beverages and 100% fruit juices with chronic diseases, where the level of certainty is not high. However, EFSA 

particularly states that at levels of added/free sugars intake below 10 E%, uncertainty is high regarding the shape and direction 

of the relationships with the risk of metabolic diseases but estimates its linear line to this intake range with higher doses as 

starting point. Statistical proof of a linear line in this intake range is missing. Therefore, we consider this approach (known as 

the ALARA principle for genotoxic or carcinogenic contaminants (“as low as reasonably achievable”)) and EFSA’s conclusion 

that added/free sugars intake should be “as low as possible” as not being scientifically justified. There are several arguments 

in the text that contradict a full linear dose-response relationship, indicating a safe range and a non-linear approach for the 

relationship of dietary sugars with endpoints (e.g., page 24, line 903 - 905, “saliva contains several buffer systems”). As 

EFSA’s recommendation for added/free sugars has finally to be seen in the context of risk management measures and 

nutritional recommendations. EFSA should consider unintended consequences that might occur when its recommendation “as 

low as possible” based on very low to moderate certainty due a conservative approach is implemented. Therefore, EFSA 

should base its recommendation only on a high level of certainty, whereas lower levels of certainty should not be used for 

scientific advises. Lastly, due to their different physiology, including satiation and satiety, EFSA should differentiate between 
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the effect of added/free sugars itself and sugars in foods. It is scientifically questionable to transfer the effects of foods, like 

SSBs and 100% fruit juices to the effects of dietary sugars, which are nutrients. In their opinion 2010 EFSA had made this 

meaningful distinction. 

 

Reply: 

Point 1. See reply to comment 6 (points 2 and 3). 

 

Point 2. Conclusions have been reached separately for total/added/free sugars as nutrients, and for SSBs and fruit juice as 

food sources. The hazard characterisation section only discusses sugars as nutrients, whereas assistance to Member States 

is given for food sources. See also reply to comment 58, point 2 and reply to comment 97, point 2. 

 

Changes to the opinion based on this comment: As for comment 6. 

 

Summary 
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n 
Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 42. Lines 76-8: The ‘as low as possible’ consideration for the intake of total sugars is based on dental caries risk 

only. Lines 79-85: Core and non-core foods are not defined. Lines 87-93: What is the relationship between these definitions 

of added and free sugars and the definition of added sugars in European law (the Nutrition and Health Claims regulation 

1924/2006)? Lines 94-101: There is not grading evaluation of single evidence. Lines 94-7; 152-5: It is not in line with the 

principles of ascertaining causality to state that there is a positive causal relationship based on anything but high evidence. 

Line 109-13: There is missing scientific data to support this conclusion. Lines 111-3: Whereas there is the possibility of a dose-

response relationship at high intake levels, it is clearly stated here that there is high uncertainty about the shape of the dose-

response relationship in the low intake range. This latter conclusion is very clear from the data presented. Extrapolation of a 

linear line to the very uncertain low intake range, with high doses as a lever, is not justified. Line 122: The data shows high 
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variability thus it is difficult to draw scientific conclusions. Lines 132-3: The draft opinion focuses only on SSBs and fruit juices, 

and is therefore unrepresentative of all food categories. Line 152-8: Summary conclusions on direction/causality/certainty 

should reflect the significant nuances in the evidence, specifically on magnitude of exposure and effect/association as well as 

the clinical relevance. Line 157: The fact that energy is not addressed should be considered as the major limitation in 

ascertaining the effects of sugars on health outcomes. Reviews show differences depending on study design with effects on 

energy balance (1)(2). Lines 163-5: The variabilities reported are too important and should be contextualized to diets. Lines 

171-2: The assessment is only on the intake of 100% fruit juices, while other factors/variables are not considered. 

 

Reply:  

Point 1. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. The Health Claims regulation does not refer to added sugars. Definitions in EU legislation and their interpretation are 

outside EFSA’s remit. 

 

Point 3. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 4. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 5. As for the clinical relevance, see reply to comment 2, point 7. 

 

Point 6. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 

 

Point 7 on 100% fruit juice, see reply to comment 1. 

 

Changes to the opinion based on this comment: As for comments 5, 6, and 28. 

Lebensmittelverband Comment 43. Page 4, lines 102-04: The summary states “in isocaloric exchange with other macronutrients, the available 

BoE from PCs does not support a positive relationship between the intake of added or free sugars and any of the chronic 
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Deutschland (Germany) metabolic diseases or pregnancy-related endpoints considered in this assessment.” To our view, this clearly indicates that 

positive associations between added or free sugars intake and disease endpoints are mainly attributable to energy intake, 

rather than sugars intake per se. The draft opinion states “energy-related effects of dietary sugars could derive from excess 

energy intake owing to their hedonic properties” (lines 64-5). To our knowledge, this explanation remains a hypothesis and 

has not been sufficiently supported by empirical data. We therefore ask EFSA to provide more details on the scientific literature 

supporting the argument that the consumption of added or free sugar per se increases energy intake. Page 5, lines 110-13: 

The Panel notes “at levels of added or free sugars intake below 10 E% uncertainty is high regarding the shape and direction 

of the relationships between added and free sugars intake and the risk of metabolic diseases”. However, despite the 

uncertainty described, the panel considers that “the intake of added and free sugars should be as low as possible.” We kindly 

ask EFSA to clearly indicate when communicating its results to the public that conclusions on intake levels of added and free 

sugar below 10 E% and above 30 E% are based on the linear regression approach chosen and that the BoE is restricted to 

RCTs studying surrogate endpoints, thus uncertainty regarding disease endpoints apart from surrogate endpoints is high. This 

is even more important, as there was no support from PCs for a positive and causal relationship between the intake of added 

or free sugars and risk of chronic metabolic diseases. (see lines 5281-83) 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see reply to comment 28. 

 

Point 2. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 3. The Panel considers that the scientific opinion is clear regarding the scientific evidence on which the conclusions are 

based. Uncertainty regarding the use of surrogate markers of disease rather than disease endpoints in RCTs has been explicitly 

considered (as downgrading factor) to reach the final level of certainty on each relationship in comprehensive uncertainty 

analysis. The basis for the conclusions based on RCTs, and the endpoints assessed, are summarised in the conclusions on 

metabolic diseases, risk characterisation, the conclusions and the summary. 

 

Point 4. Regarding the evidence provided by RCTs and PCs, see reply to comment 30, point 1. 
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Changes to the opinion based on this comment: As for comments 6 and 28. 

International Association for 

Dental Research (United 

States) 

Comment 44. In the abstract the authors discuss the positive relationships between the intake of added and free sugars 

and the risk of obesity, type 2 diabetes mellitus, hypertension, and other diseases in the general population. IADR would 

support the addition of oral diseases within this list as data has also shown that the intake of added and free sugars is a risk 

factor for dental caries2. A comprehensive systematic review of 55 studies on the association between free sugars and the 

development of dental caries showed less caries experience when free sugars intake decreased and more caries experience 

when free sugars intake increased1. This supports the general theme throughout the draft abstract and summary that 

increased consumption of added sugars is proportional to adverse outcomes. Therefore, although the available data did not 

allow the setting of a tolerable upper intake level (UL) or a safe level of intake for dietary sugars it is important that the panel 

emphasize the need to reduce consumption to a minimum. IADR supports the inclusion of the World Health Organization 

(WHO) guideline within the abstract and summary sections. This guideline recommends that children and adults should limit 

calories obtained from free sugars to less than 10% of total daily calories intake (about 12 leveled teaspoons in a 2,000-

calorie diet) and that further reduction to less than 5% (about 6 leveled teaspoons) would likely have added benefits3. The 

inclusion of this guideline will allow national policy makers to have a definitive limit that can be utilized in the creation of 

nutritional policies. 

 

Reply: 

Point 1. In relation to the abstract, summary and conclusions, see reply to comment 7, point 1. 

 

Point 2. In relation to recommendations on free sugars made by WHO, see reply to comment 37. 

 

Changes to the opinion based on this comment: As for comment 7. 

sumol+compal (Portugal) Comment 45. Ln 82-85 Despite ‘sugars and confectionery’ providing most added and free sugars, the examples in the 

summary are mainly about beverages and only 100%FJ is singled out. Ln 168-173 Conclusions relating to the causal 

associations of 100%FJ intake with obesity, T2DM and gout can be questioned: - The FFQs used in the NHS, NHSII, WHI & 

HPFS PC studies were insufficiently detailed to differentiate 100%FJ from unspecified fruit drinks and so these studies do not 

accurately report 100%FJ. - Only PC studies were considered, with residual confounding as a major limitation. Positive causal 

relationships should always also use results from human intervention studies. - For each specific association (obesity, T2DM 
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and gout) please see additional in Sections 8.2.5, 8.4.5 and 8.8.5 responses. Concluding on ‘intake of 100%FJ’ without 

qualification of magnitude gives the unwarranted impression that any intake of 100%FJ brings similar risk. Also, not addressing 

clinical significance of an intake-effect relationship may mislead as to appropriate actions. The conclusions can be questioned 

by the evidence and they may be potentially misleading for risk managers. 

 

Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

Food Industries Association 

of Austria (Austria) 

Comment 46. Lines 57-9: This is a major source of uncertainty and should also be mentioned in the abstract. Lines 94-7; 

152-5: Only a high degree of certainty - 75 to 100 % probability - should be the basis for evidence. Lines 109-11: The 

conclusion that the intake of added and free sugars should be „as low as possible“ is not backed by evidence. Lines 122: 

There is a high variability in the data, making it difficult to draw scientific conclusions. Lines 169-71: In most dietary guidelines 

100 % fruit juices are considered a separate category from SSBs. This distinction should be taken into account. 

 

Reply: 

Point 1. In relation to the abstract, summary and conclusions, see reply to comment 7, point 1. 

 

Point 2. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 3 on 100% fruit juice, see reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1 

forum. ernährung heute Comment 47. Lines 50-53: It could be worth noting that not only the amount of sugar but also the texture and the 
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(Austria) consumption frequency influence the formation of dental caries, i.e. fluids causes less likely dental caries compared to solid 

food, permanently snacking contributes more likely than three to five meals a day. Starchy foods, like rice, bread or potatoes, 

raise the risk of developing dental caries as well. Lines 64-67: Excess energy intake is not only a consequence of sugar levels. 

There are many reasons for an energy intake higher than expenditure, i.e. portion size, distress, or lack of physical activity. 

Furthermore, other ingredients contribute to the hedonic properties of food, i.e. fat, glutamate or texture. We suggest either 

explaining the hedonic landscape of food or deleting the references to the hedonic properties of sugars alone. Lines 79-85: 

The classification in core foods and non-core foods comes close to FBDGs, which EFSA didn’t want to state. Furthermore, in 

most FBDGs one glass of 100% fruit juice per day is considered as one portion of fruit and vegetables. Lines 94-7; 152-5: For 

determining evidence only high certainty (75-100 % probability) should be taken into consideration. Lines 105-8: Data on 

intakes below 10 E% and above 30 E% are rare. This fact should be taken more into account when determining the effects 

of low and high sugar intakes on health outcomes. Lines 109-11: That the intake of added/free sugars should be "as low as 

possible" seems to be an unsubstantiated conclusion when evidence is missing and the nature of exposure is complex. Healthy 

and in particular physically active people can metabolize sugars in a physiologically normal way and can use them as an 

efficient energy source. Lines 111-13: The high uncertainty at the intake levels below 10 E% is a limitation for extrapolated 

dose-response relationships. (see also Lines 6405-09) 

 

Reply: 

Point 1. The Panel agrees that several dietary and non-dietary factors could affect the risk of dental caries. Different from the 

EFSA opinion published in 2010 (EFSA NDA Panel, 2010), this opinion is on dietary sugars and not carbohydrates in general. 

The objective of the present assessment was to derive a UL or a safe level of intake for dietary sugars, and not to evaluate 

all the factors that contribute to the development of dental caries. To that end, only studies reporting on the amount of sugars 

in relation to dental caries incidence were eligible for that endpoint. Among the studies included in the assessment, the amount 

of sugars appears to be more important than the frequency of consumption, even if these two factors are closely related. In 

the two cohorts that addressed this question, only the relationship between the amount of sugars and caries risk remained 

statistically significant when amount and frequency were mutually adjusted for each other (Finnish cohort, (Bernabé et al., 

2016); UK cohort, (Rugg-Gunn et al., 1984; Rugg-Gunn et al., 1987). Other factors that could modify the relationship between 

the amount of sugars intake and dental caries incidence were considered potential confounders of the relationship. The ability 

of each individual study to adjust for potential confounders has been appraised by the Panel in relation to the risk of bias. 

The results can be found in Annex K, Table K4.  
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Point 2. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 

 

Point 3. Regarding the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Point 4. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6 and 28. 

UNIJUS (France) Comment 48. Ln 168-173 We believe that the conclusions cannot be justified by the evidence and are potentially misleading 

for risk managers. Despite ‘sugars and confectionery’ providing most added and free sugars, the examples in the summary 

are mainly about beverages and only 100%FJ is singled out. Concluding on ‘intake of 100%FJ’ without qualification of 

magnitude gives the unwarranted impression that any intake of 100%FJ brings similar risk. EFSA’s MA on obesity was 

conducted on the basis of changes in 100%FJ exposure of +100 ml/day to +1MJ/day (equivalent to an extra 700 ml/day). 

The US adult PCs based their analyses on +177 ml/day exposure. These increments are far higher than the average 100%FJ 

intake in Europe, estimated to be 32 ml per person per day (AIJN market data, 2018). In addition, the conclusions relating to 

the causal associations of 100%FJ intake can be questioned: In all cases, the FFQs used in the NHS, NHSII, WHI & HPFS PCs 

do not fully differentiate 100%FJ from cider and unspecified juices (see Appendix J response), which weakens the basis for 

conclusions on 100%FJ. For Obesity risk, RCTs show no significant impact of large intakes (500-750 ml daily) of 100%FJ on 

body weight. See Section 8.2.5 response. For T2DM, MA of RCTs show no significant impact of 100%FJ on markers of 

glycaemic control. See Section 8.4.5 response. For Gout, a recent MA of RCTs concludes that 100%FJ lowers uric acid, a 

recognised marker of gout risk. See Section 8.8.5 response. Positive causal relationship cannot be based on anything other 

than high quality evidence as reiterated in EFSA’s 2021 guidance on health claims: “it is of utmost importance to show that 

[…] the effect is specific for the food/constituent, an information which can only be obtained from human intervention studies”. 

 

Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 
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Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

Starch Europe (Belgium) Comment 49. Page 4 / Lines 77-78 : The high uncertainty of health effects of added & free sugars below 10%EI for 

metabolic diseases is not well reflected in the overall conclusion to limit sugars intake to ?as low as possible?. The relationship 

between added & free sugars intakes and disease risks are not linear over a dose range and at less than 10% of energy, there 

should be little to no risk of adverse events for added & free sugars. Page 3 / Line 48 : There should be more clarity regarding 

fructose and it should be noted that scientific evidence does not differentiate according to the source of fructose, whether 

free or as part of sucrose or glucose-fructose syrups as it is metabolized in the same way Page 5 / Lines 135-146 : While 

doubt is cast on the external validity of findings for fructose in the scientific review, this is not reflected by the strong emphasis 

made on fructose in the recommendation to Member States Pages 5-6 / Lines 151-167: The validity of studies done from US 

and Mexico on SSBs could be further questioned for external validity, as the sources of sugars and intake patterns are very 

different than those observed in Europe 

 

Reply: See reply to comment 50. 

 

Changes to the opinion based on this comment: As for comment 50.  

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 50. Only levels of certainty > 75% should be presented as scientifically substantiated. Moderate (50-75%) to low 

levels (15-50%) of certainty cannot be presented as evidence of an increased risk. · The high uncertainty of health effects of 

added sugars below 10%EI for metabolic diseases is not well reflected in the overall recommendation to limit sugar intake to 

“as low as possible”. The relationship between added sugar intakes and disease risks are not linear over a dose range and at 

less than 10% of energy, there should be little to no risk of adverse events for added sugars. · There should be more clarity 

regarding fructose and it should be noted that there is no differentiation regarding the source of fructose, albeit free or as 

part of sucrose or glucose-fructose syrups as it is metabolized in the same way. · While great emphasis is made placed on 
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external validity of findings for fructose in the scientific review, this is not reflected by the strong emphasis made on fructose 

in the recommendation to Member States. · The validity of studies done from US and Mexico on SSBs could be further 

questioned for external validity, as the sources of sugars and intake patterns are very different than those observed in Europe. 

 

Reply:  

Point 1. Regarding the level of certainty required to draw conclusions and the conclusions of the opinion on added and free 

sugars, see reply to comment 6, points 2 and 3. 

 

Point 2. In relation to fructose, the opinion clearly states that RCTs assessed free fructose in isocaloric exchange with starch 

(Q1 in relation to the amount of sugars) and in isocaloric exchange with glucose (Q2 in relation to the type of sugars), whereas 

fructose was mostly assessed from all sources in PCs. Limitations to the external validity of the findings for fructose are also 

clearly indicated in the opinion. No recommendations for fructose are made, besides noting that reducing the intake of added 

and free sugars in mixed diets would reduce the intake of fructose to a similar extent unless pure fructose or isoglucose with 

relatively high-fructose content (e.g. >55%) are used as sweeteners. In the latter case, limiting the intake of added and free 

sugars will limit the intake of fructose more relative to glucose. 

 

Point 3. As mentioned in Section 8.9.4 of the opinion, most PCs on SSBs were conducted in adult subjects from the general 

population or their convenience samples (e.g. health practitioners) living in Europe, the US or Asian countries. PCs conducted 

in Europe were available for most of the exposure–disease relationships assessed (as for fructose, a notable exception are 

PCs investigating the incidence of gout) and the results were in line with those reported in other geographical areas. Therefore, 

the Panel considers that, except for the risk of gout, the BoE has good external validity and that the conclusions on hazard 

identification for SSBs apply to the general European population and their subgroups. The Panel also notes that intakes of 

SSBs in EU consumers were as high as reported in other geographical areas, and varied widely within the cohorts. 

 

Changes to the opinion based on this comment: As for comment 6. 

 

Also, Section 12.1 of the opinion has been modified to clarify that fructose is a component of added and free sugars in 

mixed diets (i.e. containing comparable amounts of fructose and glucose), and that the conclusions for added and free 

sugars also apply to fructose in that context. Limiting the intake of added and free sugars in mixed diets would also limit the 
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intake of fructose, unless pure fructose or isoglucose with high-fructose context (>55%) are used as sweetening agents 

instead of sucrose. In this situation, intakes of added and free sugars could be reduced without necessarily reducing the 

intake of fructose, because lower amounts of fructose (compared to sucrose) could be used to obtain the same sweetness.  

Anonymous (Great Britain) Comment 51. We request EFSA to review the appropriateness of the statement “added/free sugars intakes should be as 

low as possible” which could be interpreted as an assumption of a linear line down to 0%E. Linearity over the full dose-

response relationship is scientifically and physiologically unlikely. EFSA have taken solely a statistical approach to exploring a 

dose-response and appear not to have reflected enough from a physiological perspective. Evidence is lacking for a plausible 

biological mechanism to support the statement “as low as possible”. Biological plausibility of observed relationships is also a 

key factor for EFSA to address when drawing conclusions on whether a relationship exists (6) and when grading certainty of 

evidence. Based on the studies analysed, it’s likely in most instances that the mode of action is excess calories. Potential 

mechanisms of action should be discussed in the summary & the concluding sections, for each association. In the 2010 EFSA 

Opinion, EFSA made the important distinction between evidence from SSBs vs. from sugars as a nutrient. This approach 

should be maintained in this Draft Opinion as SSBs are not sugars, but sources of sugars. There is no discussion around 

interplay between sugars intakes, particularly SSB intakes, and a clustering of other ‘unhealthy’ lifestyle factors (i.e. low 

physical activity, poor diet quality & dental hygiene, smoking) (7,8); or the role of socio-economic status on disease risk 

(which is only briefly mentioned for dental caries). These important factors should be discussed in Sections 3.6, 8.2-8.9.5, 

9.3-9.5, 10.2-10.3, P176-177. It should be made clear, for each outcome, what evidence the conclusions are based on i.e. 

no. of studies, study design. This is important because observational studies are subject to bias, confounding (e.g. energy) 

and/or reverse causality (6). The magnitude of effect, clinical relevance and any energy-dependent effects should also be 

communicated. 

 

Reply: 

Point 1. In relation to the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. In relation to the distinction between sugars and their sources, see reply to comment 41, point 2. 

 

Point 3 on mode of action, see reply to comment 28. 

 

Point 4. Regarding confounding in PCs on SSBs, see reply to comment 456. 
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Point 5. The number of studies used to reach conclusions on each exposure and endpoint by design are depicted in Table 12 

of the opinion for metabolic diseases and in Section 10.2 for dental caries. 

 

Point 6. In relation to the magnitude of the effect and clinical relevance, see reply to comment 2, point 7. 

 

Point 7. Whether energy was kept constant in the analysis or not has been discussed in the opinion for each individual study, 

exposure and endpoint, and summarised in Table 28 for chronic metabolic diseases. 

 

Changes to the opinion based on this comment: As for comments 6 and 7.  

CAOBISCO (Belgium) Comment 52. We thank EFSA for the opinion and we would like the comments attached to be considered. 

Attachment 

 

Reply: 

Point 1. As for the abstract, see reply to comment 7, point 1. 

 

Point 2. Regarding the level of certainty required to draw conclusions and the conclusions of the opinion, see reply to 

comment 6, points 2 and 3. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comments 5 and 6. 
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WSRO (Great Britain) Comment 53. The summary is missing fundamental information on the limitations of the purported positive causal 

relationships e.g. low number of studies, magnitude of effect, clinical relevance, study type/design (any energy-dependent 

effects) & confounders. This is specifically important for P5 L136-8 & L152-62 because observational studies are subject to 

bias, confounding and/or reverse causality (5). P3 L42-9: Mechanisms are given however, based on the included studies, it’s 

that likely excess calories is the mode of action rather than sugars per se. P4 L77-8: We request EFSA to review the 

appropriateness of “should be as low as possible” which could be interpreted as an assumption of a linear line down to 0%E. 

Linearity over the full dose-response relationship is scientifically & physiologically unlikely. Evidence is lacking for a plausible 

biological mechanism to support the statement “as low as possible”. P4 L90-3: Combining free & added sugars data may not 

be appropriate. Across Europe, there are marked differences in intakes of added and free sugars, between & within countries 

(Annex D). It’s likely that if they were analysed separately, different conclusions would be reached (6). In countries where 

there are marked differences in intakes of added &free sugars, it may not be relevant for Member States’ FBDGs to be based 

on evidence combining added & free sugars. P5 L111-3 EFSA have taken solely a statistical approach to exploring a dose-

response and appear not to have reflected enough from a physiological perspective. Biological plausibility of observed 

relationships is also a key factor for EFSA to address when drawing conclusions (5) and grading certainty of evidence. P5 

L151-5 Discussion should be included around the interplay between sugars intakes, particularly of SSBs, and clustered 

‘unhealthy’ lifestyle factors (i.e. smoking, low physical activity, poor diet quality & dental hygiene) (7,8); or the impact of 

socio-economic status on health. 

 

Reply: 

Point 1 on the conclusions of the scientific opinion regarding added and free sugars: see reply to comment 6, point 2. 

 

Point 2. Added and free sugars were assessed together owing to the low number of RCTs and PCs available for free sugars 

and because these two exposures widely overlap. The data available from RCT and PC did not allow investigating whether 

added sugars and free sugars could have different health effects, or to draw separate conclusions on added sugars and free 

sugars. Intake data shows that the food group contributing the most to the difference between the intake of added and free 

sugars in Member States was fruit juices. Fruit juices (100% FJ, SSFJ) differ regarding the amount of added sugars, but 

contain similar amounts of free sugars. Uncertainties in the classification of fruit juices in food consumption surveys and FFQ 

do not allow drawing different conclusions for the added and free sugars fraction of this exposure. See also reply to comment 

1. 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 68 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisatio

n 
Comment and Reply 

 

Point 3. The biological plausibility of the relationships has been addressed in Sections 3.6 and 8.9.5 of the opinion. 

 

Point 4. Regarding the mode of action and the energy and non-energy contribution of sugars, see reply to comment 28. 

 

Point 5. As for how confounding has been considered in PCs on SSBs, see reply to comment 456. 

 

Changes to the opinion based on this comment: In Sections 8.1.1, 8.1.2, 8.9.2., 11.2 and the conclusions of the opinion, 

it has been clarified that the data available from RCT and PC did not allow comparison of health effects based on the 

classification of dietary sugars as added or free. In addition, the summary of the opinion has been aligned to reflect the 

changes introduced based on the comments received.  

Bonumose, Inc. (United 

States) 

Comment 54. The Draft Opinion suggests that the hedonic properties of sugar may contribute to its energy-related 

physiological effects, and in ad libitum studies, added and free sugars are associated with increased risk for obesity with 

moderate degrees of certainty. Foods that contain added and free sugars often have high sensory appeal that could lead to 

their increased consumption. Fortunately, alternative sweeteners such as D-tagatose and D-allulose have high sensory appeal 

and an array of metabolic benefits, including a low caloric impact. With tagatose and allulose, food producers can offer 

consumers better-for-you products without sacrificing sensory appeal. Increased use of these sweeteners with product labeling 

that accurately represents their caloric and nutritional attributes is a critical step in helping consumers to reduce risk for 

metabolic disease and follow EFSA’s recommendation of reducing added and free sugar intake to as low as possible. 

 

Reply: Sugar replacers were out of the scope of this opinion. 

 

Changes to the opinion based on this comment: None. 

Anonymous (Germany) Comment 55. again, aims and methods are not clear e.g. the section “body of evidence” presents mainly limitations instead 

of presenting PICO criteria (or something along these lines). Assessment of certainty and considered exposures are not 

presented Terminology: RCTs do more than assessing relationships – a term that should best be reserved for PC studies PCs 

cannot be used to support causality, however the text repeatedly suggests so. RCTs considered were: isocaloric with neutral 

energy balance, hypercaloric, ad libitum, yet the summary suggests that data on the relevance of isocaloric replacements 
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were not available from RCTs. The summary suggest that PCs were not used to assess the relationships (here the term would 

be correct) of added and free sugars with disease outcomes, which should be rectified. Assistance for FBDG development: 

Conclusion that individual sugar types should be targeted because no UL /safe level can be set for total/added/free sugars 

does appear logical. Why should that be the case? Line of argument is not clear. Why is fructose appraisal (only) needed for 

FBDGs? SSB: why were PCs and RCTs not appraised separately? They inform on very different aspects no real conclusion / 

summary at the end: especially the key message that no intake of sugar is safe should be more highlighted 

 

Reply:  

Point 1. PICO criteria for study selection can be found in the protocol (EFSA NDA Panel, 2018), Table 2. 

 

Point 2. The summary has been modified according to the changes introduced to the scientific opinion based on the comments 

of this public consultation. 

 

Point 3. The rationale to address dietary (total/added/free) sugars first and then sugar types (e.g. fructose) and then sugar 

sources was summarised in the protocol and in Figure 1 in the opinion. 

 

Changes to the opinion based on this comment: The summary has been modified according to the changes introduced 

to the scientific opinion based on the comments of this public consultation. 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil) 

Comment 56. Ln 168-173 CitrusBR believes that the conclusions cannot be justified by the evidence and are potentially 

misleading for risk managers. Despite ‘sugars and confectionery’ providing most added and free sugars, the examples in the 

summary are mainly about beverages and only 100%FJ is singled out. Concluding on ‘intake of 100%FJ’ without qualification 

of magnitude gives the unwarranted impression that any intake of 100%FJ brings similar risk. EFSA’s MA on obesity was 

conducted on the basis of changes in 100%FJ exposure of +100 ml/day to +1MJ/day (equivalent to an extra 700 ml/day). 

The US adult PCs based their analyses on +177 ml/day exposure. These increments are far higher than the average 100%FJ 

intake in Europe, estimated to be 32 ml per person per day (European Fruit Juice Association market data, 2018). National 

dietary surveys from the Netherlands and France report daily 100%FJ intakes, in consumers only, of 40 ml and 55 ml 

respectively (Ruxton 2021, Nutrients 13: 1815). In addition, the conclusions relating to the causal associations of 100%FJ 

intake can be questioned: In all cases, the FFQs used in the NHS, NHSII, WHI & HPFS PCs do not fully differentiate 100%FJ 

from cider and unspecified juices (see Appendix J response), which weakens the basis for conclusions on 100%FJ. For Obesity 
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risk, RCTs show no significant impact of large intakes (500-750 ml daily) of 100%FJ on body weight. See Section 8.2.5 

response. For T2DM, MA of RCTs show no significant impact of 100%FJ on markers of glycaemic control. See Section 8.4.5 

response. For Gout, a recent MA of RCTs concludes that 100%FJ lowers uric acid, a recognised marker of gout risk. See 

Section 8.8.5 response. Positive causal relationship cannot be based on anything other than high quality evidence as reiterated 

in EFSA’s 2021 guidance on health claims: “it is of utmost importance to show that […] the effect is specific for the 

food/constituent, an information which can only be obtained from human intervention stu 

 

Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 57. P3 L45-6 ‘Hedonic’ should be deleted since there is not sufficient evidence for this statement. There is 

evidence that the speed of eating may have an effect on excess energy intake and that the speed is higher for liquid food 

than for solid food (see van den Boer et al., 2017 doi: 10.3390/foods6100087.). P3 L52-3 What is the evidence and reference 

for: “Sucrose in particular is known to contribute to the formation of dental plaque.” P4 L67-8 “Could” is no scientific evidence 

but a hypothesis that should be proven. P4 L90-3: This is incorrect (added sugars are part of free sugars; see figure on page 

17) and the combination creates more heterogeneity among the studies. A proxy is not needed. The original study reported 

on sucrose. Will the Panel base the opinion on the exposures that are measured and not tolerate a proxy and don’t consider 

added and free sugars as one exposure measure? P5 L111-3 In case of high uncertainty, it is not allowed to estimate a (linear) 

curve for the levels of low intake without or with an insufficient number of data-points. Furthermore, this high uncertainty in 

the low intake range can be the reason that the Panel could not find an upper limit. Will the Panel exclude results where high 

intake levels dominate the observations in the low intake range with high uncertainty about an effect of sugars? P5 L114-6 

This implies that the opinion and the advice is not meant for the general population but for professional in Member States 
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that have to translate the opinion of EFSA whereby EFSA should be prudent with messages in the media. Is this the intention 

of EFSA? P5 L145-6 Incorrect assumption. Data have to prove the statement, which does not seem to be the case when 

looking at the BOE from fructose and health outcomes. P5 L172-3 The validity is also questionable because the evidence 

comes from two US cohorts (1 with men and 1 with women, all being health practitioners). More studies, especially from 

Europe, are needed for sufficient evidence. 

 

Reply:  

Point 1. See reply to comment 28. 

Point 2. For sucrose contributing to the formation of dental plaque, see reply to comment 69, point 3. 

Point 3 on added and free sugars, see reply to comment 53. 

Point 4 on the conclusions of the opinion, see reply to comment 6 , point 2. 

Point 5. For EFSA’s communication materials, see reply to comment 8, point 3. 

Point 6. Limitations to external validity in the BoE are acknowledged in the opinion. 

Changes to the opinion based on this comment: As for comments 6 and 28. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 58. P4 L90-3: The combinations are not in line with the definitions on page 6 of the protocol. Will the Panel follow 

the (strict) definitions of the protocol and not combine added and free sugars and not use sucrose as a proxy? P5 L94-7: Most 

associations with a health problem were observed for the consumption of SSB. These associations also had, according to the 

Panel, the highest degree of certainty. Since SSB are part of both added and free sugars it is possible, and even likely, that 

the associations between added and free sugars with various health problems are due to SSB and that added and free sugars 

from solid food are not related to these health problems. How can the Panel be confident that the effects of added and free 

sugars are not spurious and that the SSBs are not the underlying factor? P5-6 L151-62 & L168-73: The associations of health 

problems with SSB and 100% fruit juice are based (mainly) on prospective cohort studies with frequency of servings per 

month/week/day as exposure measure. According to the protocol studies based on frequency are not eligible. Therefore, all 
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studies without a quantification of the intake of sugars must be deleted from the opinion. For several studies (all for 

hypertension and CVD, and most for T2DM) an amount (ml/day) to a frequency category was assigned. This surrogate is 

based on assumptions. This approach is not acceptable for a scientific opinion. Will the Panel refrain from conclusions based 

on frequency of servings and assigned amounts? P6 L157-8: "It is unclear, however, whether the risk of hypertension and 

CVDs associated with the consumption of these beverages could be attributed to their sugars content." This implies that there 

is insufficient evidence for an association between the sugar of SSBs and risk of hypertension and CVD. Will the Panel delete 

these associations from the opinion? 

 

Reply:  

Point 1. For the assessment for added and free sugars combined, see reply to comment 53 point 2. 

Point 2. As explained in Section 8.9.2 of the opinion, the BoE for added and free sugars includes RCTs on mixtures of fructose 

and glucose in solid foods, beverages, and foods and beverages combined, as well as a few studies conducted with fructose 

in isocaloric exchange with starch. RCTs on SSBs (and on mixtures of glucose and fructose in beverages) were a substantial 

part of the BoE available for added and free sugars in relation to all endpoints investigated, except blood lipids. In subgroup 

analysis, the effect of added and free sugars in foods and/or mixtures of foods and beverages was as strong or stronger than 

the effect of added and free sugars in beverages for the majority of the endpoints assessed (e.g. body weight and other 

measures of body fatness; fasting glucose and other measures of glucose tolerance; measures of insulin sensitivity, blood 

lipids, uric acid). However, these RCTs also differ in other characteristics than the source of sugars (e.g. sugars dose, study 

population, duration of the intervention), so that the available data were insufficient to explore whether the source of added 

and free sugars could be a modifying factor of the relationship between their intake and the endpoints investigated. 

Point 3. For the estimation of sugars intake from beverages, see reply to comment 2, point 5 and to comment 5, point 2. 

Point 4. The conclusions of the Panel and the associated level of certainty are clearly stated in the opinion. 

Point 5. Conclusions on SSBs and health outcomes relate to the source, and not to sugars from SSBs. Whether the 

relationship could be attributed, at least in part, to the sugar fraction and related uncertainties are discussed in Section 

8.4.4 of the opinion. This does not affect the conclusions on the source itself. 
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Changes to the opinion based on this comment: Section 8.9.2 of the opinion has been modified to clarify that ‘in 

subgroup analysis, the effect of added and free sugars in foods and/or mixtures of foods and beverages was as strong or 

stronger than the effect of added and free sugars in beverages for the majority of the endpoints assessed (e.g. body weight 

and other measures of body fatness; fasting glucose and other measures of glucose tolerance; measures of insulin 

sensitivity, blood lipids, uric acid). However, these RCTs also differ in other characteristics than the source of sugars (e.g. 

sugars dose, study population, duration of the intervention), so that the available data were insufficient to explore whether 

the source of added and free sugars could be a modifying factor of the relationship between their intake and the endpoints 

investigated’.  

Döhler GmbH (Germany) Comment 59. Ln169 Stating a positive causal relationship based on anything other than high quality evidence goes against 

the principles reiterated in EFSA’s 2021 guidance on HCA which states: “it is of utmost importance to show that the 

food/constituent can exert the claimed effect in humans and that the effect is specific for the food/constituent, an information 

which can only be obtained from human intervention studies”. Stating ‘intake of 100% fruit juice’ without qualification of 

magnitude gives the unwarranted impression that any intake of 100%FJ brings similar risk. EFSA’s meta-analysis on obesity 

was conducted on the basis of change in 100%FJ exposure of +100 ml/day to +1MJ/day (equivalent to an extra 700 ml/day). 

The US adult PCs based their analyses on +177 ml/day exposure. These increments are far higher than the average 100%FJ 

intake in EU, estimated to be 32 ml per person per day (AIJN market data, 2018). National dietary surveys from the NL and 

France report daily 100%FJ intakes, in consumers only, of 40 ml and 55 ml respectively (Ruxton 2021, Nutrients 13: 1815). 

Ln170 Evidence associating 100%FJ intake with obesity risk is ‘causal’ is questioned when: (a) the FFQs used in the NHS, 

NHSII, WHI & HPFS PCs did not fully differentiate 100%FJ from cider and unspecified juice drinks (see Appendix J response); 

and (b) RCTs show no significant impact of large intakes (500-750 ml daily) of 100%FJ on body weight. Ln170&Ln 172 

Evidence associating 100%FJ intake with T2DM is ‘causal’ and of ‘moderate certainty’ is questioned when taking into account: 

(a) concerns about the FFQs as stated above; (b) MA of RCTs show no significant impact of 100%FJ on markers of glycaemic 

control. Ln170 Evidence associating 100%FJ intake with gout is ‘causal’ and of ‘moderate certainty' is questioned when taking 

into account: a) concerns about the FFQs as stated above b) a recent MA of RCTs which concludes that 100%FJ lowers uric 

acid, a gout risk marker As ‘sugars and confectionery’ provides 

 

Reply: 
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Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 5. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices). 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain), AIJN, 

European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain) 

Comment 60. Ln 168-173 IFU/AIJN/ ASOZUMOS believes that the conclusions cannot be justified by the evidence and are 

potentially misleading for risk managers. Despite ‘sugars and confectionery’ providing most added and free sugars, the 

examples in the summary are mainly about beverages and only 100%FJ is singled out. Concluding on ‘intake of 100%FJ’ 

without qualification of magnitude gives the unwarranted impression that any intake of 100%FJ brings similar risk. EFSA’s MA 

on obesity was conducted on the basis of changes in 100%FJ exposure of +100 ml/day to +1MJ/day (equivalent to an extra 

700 ml/day). The US adult PCs based their analyses on +177 ml/day exposure. These increments are far higher than the 

average 100%FJ intake in Europe, estimated to be 32 ml per person per day (AIJN market data, 2018). National dietary 

surveys from the Netherlands and France report daily 100%FJ intakes, in consumers only, of 40 ml and 55 ml respectively 

(Ruxton 2021, Nutrients 13: 1815). In addition the conclusions relating to the causal associations of 100%FJ intake can be 

questioned: In all cases, the FFQs used in the NHS, NHSII, WHI & HPFS PCs do not fully differentiate 100%FJ from cider and 

unspecified juices (see Appendix J response), which weakens the basis for conclusions on 100%FJ. For Obesity risk, RCTs 

show no significant impact of large intakes (500-750 ml daily) of 100%FJ on body weight. See Section 8.2.5 response. For 

T2DM, MA of RCTs show no significant impact of 100%FJ on markers of glycaemic control. See Section 8.4.5 response. For 

Gout, a recent MA of RCTs concludes that 100%FJ lowers uric acid, a recognised marker of gout risk. See Section 8.8.5 

response. Positive causal relationship cannot be based on anything other than high quality evidence as reiterated in EFSA’s 

2021 guidance on health claims: “it is of utmost importance to show that […] the effect is specific for the food/constituent, 

an information which can only be obtained from human intervention studies”. 
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Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 5. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices). 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

Carrie Ruxton (Great Britain) Comment 61. This summary gives me the impression that only beverages constitute a major risk for health, not the other 

sugar-containing food categories that make such a large contribution to sugar intakes, and which generally do not contain 

important nutrients and fibre. I would like EFSA to increase the focus on confectionery, bakery products, condiments and 

desserts since these contribute little nutritional value to the diet, provide an unnecessary source of calories and saturated 

fats, and are discretionary products. I am concerned that risk managers will not obtain sufficient support from EFSA’s opinion 

to take action to limit these foods in the diet through dietary policies. It is almost as if these food categories have been ‘let 

off the hook’ and only sugary beverages, such as fruit juice, are to blame for our health problems – which is clearly not the 

case. In scientific convention, it is usual to avoid assuming a causal relationship from observational studies unless these are 

backed by clinical trials and mechanistic data. In the case of 100%FJ, the clinical trials, meta-analyses, and mechanistic data 

(such as Kerami et al Br J Nutr 121, 782–792) seem to suggest no distinct impact on risk of T2D so I am unclear why EFSA 

seems so certain about the evidence since it is only from observational studies. 

 

Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 
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Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

Nutritional Epidemiology, 

Lund University (Sweden) 

Comment 62. Regarding the lack of support from PC, a suggestion for clarification in the abstract: “After a systematic review 

of the literature and based on randomised controlled trials, positive relationships were identified between the intake of added 

and free sugars and surrogate risk markers of obesity, dyslipidaemia, type 2 diabetes mellitus, non-alcoholic fatty liver disease, 

and hypertension in the general population, while no support from PCs was found.“ • Of the included RCTs, many are 

conducted in study populations that are already overweight/obese, hyperinsulinemic or with impaired glucose tolerance. 

Although these diseases are common in the general European population, there is a problem if the majority of studies are 

conducted in these population groups. As the adverse effects of sugar tend to be more frequently observed in studies of these 

population groups (visual examination of forest plots), this influences the conclusions one can draw to the health effects in 

the general population. If the effect of a high added/free sugar intake primarily is observed among those who already are 

metabolically unhealthy, it seems to be an important factor to consider in management of disease, instead of a cause of these 

diseases. We suggest this limitation is clarified in the report. We suggest a sensitivity analysis should be performed 

whenseparating healthy from metabolically unhealthy populations. • Doing a meta-analysis of low vs high in RCT and not 

considering the different doses is another major limitation that should be considered when drawing conclusions from the BoE 

from RCTs. Also, sometimes the difference between intervention and control groups is 10E% and sometimes 43E%, and these 

very wide doses are not considered in the forest plots. It is very good that meta-regressions are included in the report. 

 

Reply: 

Point 1. In relation to the evidence provided by RCTs and PCs, see reply to comment 30, point 1. 

 

Point 2. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 3. This comment is unclear to the Panel. Uncertainties in the BoE from RCTs are discussed in the opinion and Annex L. 

Forest plots include all the RCTs available for each endpoint, and those referring to high vs low sugars intake indicate the 

between-arm difference in sugars intake for each study. In in meta-regression analysis for fasting glucose and fasting 

triglycerides, between-arm differences in sugars intake ranged from 6-30 E% and from 8-28 E%, respectively. 
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Changes to the opinion based on this comment: None. 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 63. We suggest making clear in the abstract and summary that between-arm-differences in added/free sugar 

intake only refer to the dietary fraction that was manipulated by the intervention and not necessarily to the intake of those 

sugars per se (lines 5356-8). Line 77- 78: The recommendation of “as low as possible” total sugar intakes is based on a 

reported linear relationship between sugar intakes and risk adverse events, largely dental caries. However, it is listed in the 

scientific opinion that for the risks of chronic disease there is a high degree of uncertainty at levels lower than 10%E intake 

(line 112). This suggests that relationship between added sugar intakes and disease risks are not linear over a dose range 

and at less than 10%E, there should be little to no risk of adverse events for added sugars. In addition, the recommendation 

of “as low as possible” undermines the body’s use of sugar as a macronutrient needed by the body for energy and brain 

functions. Considering the high degree of uncertainty under 10%E and that sugar is useful for normal body functions, a UL 

could be set for added sugars. There is not enough evidence to limit sugars consumption “as low as possible”. Lines 102-104: 

This should be also highlighted in the conclusions (see lines 2462/ 6379-87) Line 109-11: No evidence supports that 

consumption of added/free sugars should be ‘as low as possible’. Is a non-scientific and subjective conclusion, not 

representative of the scientific literature evaluated in the opinion and inconsistent with other global recommendations. EFSA 

could strongly reflect on this type of wording and the potential harmful effects that a conclusion like this could bring i.e. 

different EU Member States will interpret this differently due to the non-scientific and subjectivity of this conclusion. As “Sugars 

and confectionery” are the number one source of added sugars, there should be more information about their contribution to 

disease risks. 

 

Reply:  

Point 1. Abstract, summary and conclusions have been modified to accommodate the changes introduced in the opinion. The 

information that can be included in these sections is limited. 

 

Point 2. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 3. This has been identified as a data gap in the opinion. See also reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comments 5 and 6. 
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Spanish Food and Drink 

Federation (Spain), FIAB – 

Federación Española de 

Industrias de Alimentacion y 

Bebidas (Spain), 

FoodDrinkEurope (Belgium) 

Comment 64. We suggest making clear in the abstract and summary that between-arm-differences in added or free sugars 

intake only refer to the dietary fraction that was manipulated by the intervention and not necessarily to the intake of added 

and free sugars per se (based on lines 5356-8). Lines 57-9: In our view, this is a major source of uncertainty and should be 

mentioned also in the abstract. Lines 94-7; 152-5: It is not in line with the generally accepted principles of ascertaining 

causality to say that there is a positive causal relationship based on anything but high evidence. Line 102-04: This result can 

be interpreted as an indication that positive associations between added or free sugars intake and health outcomes are mainly 

attributable to energy intake. Line 109-11: No evidence has been presented to support that added/free sugars should be ‘as 

low as possible’. Lines 111-3: While there is the possibility of a dose-response relationship at high intake levels, it is clearly 

stated here that there is high uncertainty in the low intake range. Extrapolation of a linear line to the very uncertain low intake 

range, with high doses as a lever, is not justified. Line 122: The data shows high variability thus it is difficult to draw scientific 

conclusions. Line 152-8: Summary conclusions on direction/causality/certainty should reflect the significant nuances in the 

evidence. Line 157: The fact that energy is not addressed should be considered as the major limitation. Reviews show 

differences depending on study design with effects on energy balance (1)(2). Lines 163-5: The variabilities reported are too 

important and should be contextualized to diets. Lines 169-71: 100% fruit juices are considered as a separate category from 

SSB in most dietary guidelines. This differentiation should be reflected. Lines 171-2: The assessment is only on the intake of 

100% fruit juices, while other factors/variables are not considered. (1)DOI 10.1136/bmj.k4644 (2).DOI 10.1007/s11906-01 

 

Reply: See replies to comments 6 and 28. In addition, abstract, summary and conclusions of the opinion have been amended 

to reflect the changes introduced as a result of the comments submitted in this public consultation. 

 

Changes to the opinion based on this comment: As for comments 6 and 28. 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Comment 65. Position on the definition of added sugars and their declaration on the labelling of foodstuffs for Spain 

 

Reply: See reply to comment 35. 

 

Changes to the opinion based on this comment: None  
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Spain (Spain) 

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Comment 66. Page 4: “In Europe, core foods such as fresh fruits and vegetables, milk and dairy, and cereal products 

represent a large proportion of total sugars intake, while non-core foods such as beverages (sugar-sweetened beverages and 

fruit juices), fine bakery wares, and “sugars and confectionery” (i.e. table sugar, honey, syrups, confectionery and water-

based sweet desserts) are other major contributors.” It could be understood that fresh vegetables would be one of the main 

contributors to total sugars intake. I suggest to write percentage of the contribution, for example: In Europe, core foods such 

as fresh fruits (XY%) and vegetables (XY%) or to describe it more clearly. Page 5: “The Panel notes, however, that at levels 

of added or free sugars intake below 10 E% 111 uncertainty is high regarding the shape and direction of the relationships 

between added and free 112 sugars intake and the risk of metabolic diseases.” This sentence is very complicated and should 

be written more clearly. 

Attachment 

 

Reply:  

Point 1. The Panel acknowledges that most sugars from the fresh fruits and vegetables category come from fresh fruits rather 

than from vegetables. However, the Panel considers that braking down the contribution from fruits and vegetables to total 

sugars intake is not needed in the context of this opinion. 

 

Point 2. The sentence has been redrafted for clarity. 

 

Changes to the opinion based on this comment: The sentence has been redrafted as follows: ‘The Panel notes, however, 

that the relationship between the intake of added and free sugars and risk of chronic metabolic diseases could not be 

adequately explored at levels of intake <10 E% owing to the low number of RCTs available, and that the uncertainty about 

the shape and direction of the relationship at these levels of intake is higher than at intakes ≥10 E%’. 

UNESDA Soft Drinks Europe Comment 67. P4 L57 Not addressing energy is not just a ‘notable limitation’ but THE fundamental limitation in ascertaining 

effects of sugars on health outcomes. Reviews show differences depending on study design, whether sugars were added, 
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(Belgium) subtracted or exchanged, with effects on energy balance (1,2). L64-65 Although it is suggested that sugars favour a positive 

energy balance for hedonic reasons, it should be noted that excess energy intake occurs for many reasons, not necessarily 

specific to the nutrient, its traits or source. L82-85 As ‘sugars and confectionery’ provides most added and free sugars, 

examples should not only be beverages. L94-7 & 152-155 Stating there is a positive causal relationship based on anything 

but high certainty goes against the principles of ascertaining causality. Suggest reword to ‘The certainty in the evidence for a 

positive and causal relationship between’ the exposure and each health outcome. L102-104 This reinforces the importance of 

considering energy. P5 L131–134 As a) PCs do NOT provide information to allow quantitative estimates of sugars intake, often 

reporting only on frequency of consumption; and b) current EFSA FCD data cannot be used to estimate sugars intake from 

SSBs in PCs, which emanate from different countries and years, adherence to the protocol should exclude these studies as 

per other food groups. If the opinion DOES include PCs on SSBs, then the opinion should include data from studies on other 

food groups for completeness and transparency, even if only in narrative format acknowledging the difficulties Ln1996-2009. 

L149-50 See comment in 12.1. P5/6 L152-158 Summary conclusions on direction/causality/certainty must reflect the 

significant nuances in the evidence, specifically relating to magnitude of both exposure and risk/effect as well as the clinical 

relevance. This, in addition to clearly conveying energy effects, is crucial for risk communication. 

 

Point 1. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. See reply to comment 91. 

 

Point 3. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 4. Regarding the focus on beverages as sources of sugars and the estimation of sugars intake from SSBs, see reply to 

comment 2, point 5, and reply to comment 5, point 1. 

 

Point 5. As for the clinical significance, see reply to comment 2, point 7. 

 

Point 6. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 
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Point 7 on the narrative summary of evidence for other food sources, see reply to comment 398. 

 

Changes to the opinion based on this comment: As for comments 5, 6, and 28. 

Verband der deutschen 

Fruchtsaft-Industrie VdF 

(Germany) 

Comment 68. line 80: core foods and non-core foods are new groups. There is unfortunateley no clear definition. 

Furthermore, there is no obvious benefit. line 171: 0-15% probability for risk of obesity. Usually, probability below 75% is not 

suitable for scientific conclusions. Therefore, probability down to even 0 should not be communicated as causal relationship. 

 

Reply: 

Point 1. See reply to comment 107, point 1. 

 

Point 2. See reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: As for comments 6 and 107. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 69. EFSA states that dietary sugars contribute to excess energy intake and weight gain due to their hedonic 

properties (page 3, line 45 – 46). This is a hypothesis, which is not proven by scientific evidence and it seems that this is 

intended to support the recommendation "as low as possible". Moreover, references are missing for this statement, whereas 

several publications indicate that rather the speed of eating may have an effect on excess energy intake and that the speed 

is higher for liquid foods than for solid foods (Pan and Hu 2011, Curr Opin Clin Nutr Metab Care). If focusing on potential 

effects that contribute to higher energy intake, a separated analysis for energy intake from liquid and solid foods should be 

performed. Furthermore, references should be included for the statement: “Sucrose in particular is known to contribute to the 

formation of dental plaque.” (page 3, line 52-53). The combination of added and free sugars, especially in the background of 

the different results of SSBs (part of added sugars) and 100% FJs (part of free sugars) regarding different metabolic diseases, 

like hypertension, CVDs or obesity is scientifically not justified and creates more heterogeneity among the studies. Additionally, 

a transfer form results of added and free sugars to fructose is also scientifically not justified due to the comments mentioned 

above (different results of fructose than added/free sugars regarding certain metabolic diseases). On page 5, line 111 – 113, 

EFSA emphasizes uncertainty of the direction and shape of added and free sugars with metabolic diseases below 10 E%. 

Therefore, it is highly questionable to assume the estimated (linear) line from higher intake ranges to under 10 E%. Since, 
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this assumption is based on high uncertainty and not scientifically proven, it must no lead to the current recommendation “as 

low as possible”. Here, EFSA should rather emphasize that in this intake range, scientific data is insufficient. 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 

Point 2. As for differences between solid and liquid sources of sugars, see reply to comment 97, point 2. 

Point 3. The statement on sucrose and its contribution to dental plaque is explained in Section 3.6.3 as follows: ‘Thirty per 

cent of plaque consists of the plaque matrix which is largely composed of glucans derived from dietary sucrose by the action 

of glucosyltransferases from plaque bacteria […]. There is some evidence to suggest that sucrose is more cariogenic 

compared with other mono- and disaccharides partly due to it being the sole substrate for glycan synthesis (Zero, 2004)‘. 

Point 4. As for combining added and free sugars, see reply to comment 53, point 2. 

Points 5. In RCTs, added fructose is assessed in isocaloric exchange with glucose (Q2 in relation to the type of sugar), but 

also as a component of added/free sugars in relation to the amount of sugars (Q1), either as pure fructose or in 

combination with glucose, in both cases in isocaloric exchange with starch. However, in PC, fructose from all sources 

(added, free and naturally occurring in foods) is assessed in isocaloric exchange with other macronutrients, so that RCTs 

and PCs are addressing different questions. The Panel considers that, being fructose a component of added and free sugars 

in mixed diets, the conclusions for added and free sugars also apply to fructose in that context. Advice to Member States is 

consistent with this conclusion. 

Point 6. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comments 6 and 28. 

The text on the mechanisms by which dietary sugars increase the risk of dental caries has been reformulated in the summary 

as follows: ‘Dietary sugars are metabolised by plaque microorganisms to organic acids which demineralise enamel and dentine, 
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subsequently causing caries. Sucrose is also known to contribute to the formation of dental plaque’. 

 

Assessment 

Contributor/Organisatio

n 
Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain) 

Comment 70. The draft opinion focuses only on SSBs and fruit juices and is unrepresentative of all food categories. This 

needs to be clear in the draft from the onset. Only levels of certainty >75% can be considered as scientifically substantiated. 

Heterogeneous variables were combined which makes the results more uncertain. In the dose-response relation between 

SSBs and disease endpoints consumption, figures are assigned with assumptions on the mean/median intake and on a serving 

size. Thus, the dose is very uncertain. The fact that energy is not addressed should be considered as the major limitation in 

ascertaining the effects of sugars on health outcomes. More consideration should be given to the fact that data on intakes 

below 10 E% and above 30 E% are scarce. Based on the scientific evidence and biological plausible mechanisms, it is not 

appropriate to justify linearity over the full dose-response relationship. No evidence is given to support that intake of sugars 

should be ‘as low as possible’. Aggregated data were used to assess the effects of sugars on health outcomes. Would similar 

conclusions have been reached using individual data? There are some divergencies with the protocol: energy intake and body 

fatness as a confounder, whereas in the protocol it was an intermediate factor and should have been considered in sensitivity 

analyses; studies that did not adjust for the a priori list of factors that could confound the relationship between the intake of 

sugars and health endpoints, and studies reporting intake of a food group as a frequency with unknown content of sugars, 

should have been excluded; evidence that is based on intervention studies (with a high dose) that resulted in small and not 

relevant effects should not be considered as positive as causal. 

 

Reply: See reply to comment 23. 

 

Changes to the opinion based on this comment: As for comment 23. 

Anonymous (Germany) Comment 71. While this may be needed for analyses, arguing that there is a ‘wide overlap’ of the two definitions appears 

questionable, particularly for analyses on a potentially detrimental upper limit (where one would expect that only the upper 
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limit is relevant.). Also, EFSA had been specifically asked to assess each of the fractions separately so as to allow some 

conclusion on whether free or added sugar would be the more appropriate term for recommendations. Finally, in terms of the 

widely used recommendation to limit sugar intake to levels <10%, this is much more difficult to achieve for free than for 

added sugary. See table 5 on page 30/31: intakes were >=10 % for free sugar across all populations, yet 10% for or less for 

all adults for added sugars. Hence, the line of argument for this should be reconsidered. 

 

Reply: See reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53.  

1. Introduction 

Contributor/Organisation Comment and Reply 

Anonymous (Great 

Britain) 

Comment 72. Our comments in this section relate to the Abstract & Infographics, as there are no boxes to comment on these. 

The Abstract & Infographics should communicate certainty of evidence for purported positive causal relationships e.g. certainty 

should be added into the table in ‘Draft conclusions on sugar consumption…’. This needs to be addressed, as these may be used 

in isolation e.g. Twitter. Also, the chart within “EFSA explains…” could be misinterpreted as showing strength of effect, rather 

than certainty of evidence. The bars should be replaced with wording which reflects the certainty. Evidence on total sugars is 

missing from both documents & should be included. Data limitations and the no./type of studies that conclusions are based on 

should be included in these documents. Given the responsibility of EFSA in upholding scientific principles, coupled with the high 

focus on sugars as a nutrient of concern, it is suggested that EFSA take a more cautious approach in these communications. 

 

Reply: 

The abstract has been modified to accommodate the changes introduced in the draft opinion. Regarding the communication 

materials generally, see also reply to comment 8, point 3. More specifically, communication of uncertainty was conducted in line 

with EFSA’s Guidance on Communication of Uncertainty in Scientific Assessments (EFSA, 2019). 
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Changes to the opinion based on this comment: As for comment 7 (abstract). Regarding communication materials, see 

changes in relation to comment 8 

WSRO (Great Britain) Comment 73. P16 L520: We ask if it would be more scientifically substantiated for the conclusion of this Opinion to solely 

mirror that of the 2010 EFSA Opinion (4), that there is ‘insufficient evidence to set an UL or safe level of intake’ and not make 

any further unquantifiable statements. Additionally, the 2010 EFSA Opinion made the important distinction between evidence 

from SSBs vs. from sugars as a nutrient. This approach should be maintained in this Draft Opinion as SSBs are not sugars, but 

sources of sugars. Infographics: The following comments made here relate to the Infographics, as there are no boxes to 

comment on these. The Infographics and abstract should communicate certainty of evidence for purported positive causal 

relationships e.g. certainty should be added into the table in ‘Draft conclusions on sugar consumption…’. This needs to be 

addressed, as these may be used in isolation e.g. Twitter. Also, the chart within “EFSA explains…” could be misinterpreted as 

showing strength of effect, rather than certainty of evidence. The bars should be replaced with wording which reflects the 

certainty. Evidence on total sugars is missing from both documents & should be included. Data limitations and the no./type of 

studies that conclusions are based on should be included in these documents. Given the responsibility of EFSA in upholding 

scientific principles, coupled with the high focus on sugars as a nutrient of concern, it is suggested that EFSA take a more 

cautious approach in these communications. 

 

Reply: 

Point 1. In relation to the conclusions of the scientific opinion, see reply to comment 6, point 2. 

 

Point 2. SSB have been considered as a source of sugars through the opinion. In RCTs, the source of sugars (foods, beverages, 

mixtures of food and beverages) has been explored as a potential modifier of the relationship between the intake of sugars and 

surrogate markers of disease in sensitivity and dose–response analyses. In PCs, results on ASB have been extracted and 

discussed to understand whether the different associations observed between the intake SSB and disease risk could be attributed 

to the sugars fraction of the beverages, and to which extent. 

 

Point 3. In relation to the abstract, see reply comment 7, point 1. In relation to the communication materials see reply to 

comment 8, point 3. 
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Changes to the opinion based on this comment: As for comment 7. Regarding communication materials, see changes in 

relation to comment 8. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 74. P16 L520 This conclusion of the opinion of EFSA of 2010 is still valid. What is the new evidence for the dramatic 

change in the opinion on sugars? There is insufficient evidence for an upper limit but there is no proof of the absence of such a 

limit. In the literature, there are articles that show non-linear associations. Kahn et al. (2019 

DOI:https://doi.org/10.1016/j.mayocp.2019.05.034) showed that the relationship between the intake of sugars and 

cardiovascular mortality is non-linear. The confidence interval for total sugar and for fructose does include a relative risk of 1.0 

over the entire intake range indicating that there is no significant elevated risk for total sugars and fructose. For added sugars, 

the confidence interval starts to be above 1.0 at an intake of about 100 g/d. Their conclusion: “Current evidence supports a 

threshold of harm for intakes of total sugars, added sugars, and fructose at higher exposures and lack of harm for sucrose 

independent of food form for CVD mortality.” In another paper by Kahn et al (2019 https://doi.org/10.1038/s41430-019-0514) 

a non-linear dose-response curve between 100% FJ and CVD incidence was observed. One of the conclusions of the authors is: 

“A complete dose-response analysis in a prospective cohort study should include exploring doses and dose ranges that are 

protective or harmful, with threshold or plateau effects, and examining differences between moderate and high intakes.” Liu et 

al (2019 DOI: 10.1161/JAHA.118.010977) found non-linear dose-response curves between the consumption of fruit drinks, 

100% FJ, yogurt, and sweet-snacks with hypertension. These articles are not used by the Panel. Also, in the draft opinion, there 

are many indications for a safe level of intake. Furthermore, the panel is aware that the uncertainty is high regarding the shape 

and direction of the relationships between added and free sugars and the risk of metabolic diseases at an intake below 10 E% 

(L111-3). 

 

Reply: See reply to comment 19. 

 

Changes to the opinion based on this comment: As for comment 19.  
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Scientific board of 

Knowledge Center Sugar 

and Nutrition 

(Netherlands) 

Comment 75. P16 L517-520: Most of the information between the intake of sugars and metabolic disease endpoints is based 

on adults. This implies that extrapolations are needed for conclusions that apply to the general population. Will the Panel include 

a discussion on the validity of this extrapolation? 

 

Reply: The following explanation was already included in Section 8.92 of the opinion: ‘Overall, the Panel notes that the BoE has 

adequate external validity because it covers the target population for the assessment (i.e. the general population and their 

subgroups, including children and individuals at risk of disease but not on pharmacological treatment for a disease, as specified 

in Section 5.3 of the protocol). The Panel also notes that, although age, sex and other individual factors could impact the strength 

of the relationships, the mechanisms by which dietary sugars could increase the risk of metabolic diseases are expected to be 

the same across population groups (see Section 8.9.5). Therefore, the Panel considers that the conclusions on hazard 

identification apply to the general European population and their subgroups’. 

 

Changes to the opinion based on this comment: None  

Spanish Food and Drink 

Federation (Spain) 

Comment 76. Please find some comments for consideration: The draft opinion focuses only on SSBs and fruit juices and is 

unrepresentative of all food categories. This needs to be clear in the draft from the onset. Only levels of certainty >75% can be 

considered as scientifically substantiated. Heterogeneous variables were combined which makes the results more uncertain. In 

the dose-response relation between SSBs and disease endpoints consumption, figures are assigned with assumptions on the 

mean/median intake and on a serving size. Thus, the dose is very uncertain. The fact that energy is not addressed should be 

considered as the major limitation in ascertaining the effects of sugars on health outcomes. More consideration should be given 

to the fact that data on intakes below 10 E% and above 30 E% are scarce. Based on the scientific evidence and biological 

plausible mechanisms, it is not appropriate to justify linearity over the full dose-response relationship. No evidence is given to 

support that intake of sugars should be ?as low as possible?. Aggregated data were used to assess the effects of sugars on 

health outcomes. Would similar conclusions have been reached using individual data? There are some divergencies with the 

protocol: energy intake and body fatness as a confounder, whereas in the protocol it was an intermediate factor and should 

have been considered in sensitivity analyses; studies that did not adjust for the a priori list of factors that could confound the 

relationship between the intake of sugars and health endpoints, and studies reporting intake of a food group as a frequency 

with unknown content of sugars, should have been excluded; evidence that is based on intervention studies (with a high dose) 

that resulted in small and not relevant effects should not be considered as positive as causal. 
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Reply: See reply to comment 23. 

 

Changes to the opinion based on this comment: As for comment 23. 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the 

statement about “position 

on the definition of added 

sugars and their 

declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 77. Introduction and justification High consumption of sugars by both children and adults is associated with an 

increased prevalence of some chronic non-communicable diseases (CND), especially overweight and obesity, dental caries, 

metabolic syndrome, type 2 diabetes and cardiovascular diseases (1). This has motivated many agencies and authorities of food 

security and nutrition around the world to establish recommendations to limit its consumption (2-6). There are many terms used 

to describe food sugars and their components: sugar(s), total sugars, total available sugars, free sugars, added sugars, refined 

sugar(s), simple sugars, discretionary sugar, intrinsic sugars, extrinsic sugars and non-dairy extrinsic sugars (7). The existence 

of these numerous definitions and their use in different countries has led to a large literature on sugar intakes that limits 

comparisons between countries and analysis of trends over time. Similarly, the possibilities of comparing intakes with 

recommendations and of establishing links between intake and risk factors for NCDs are consequently limited. Definitions and 

recommendations in developed countries' dietary guidelines for sugars, and for free sugars and added sugars in foods, vary 

significantly. Anyhow, the variability is greater in the terminology referring to definitions than that related to intake 

recommendations. On the other hand, surprisingly few countries have so far regulated the mandatory labelling of added sugars. 

United States of America (2) and Mexico (3) have defined added sugars and make it compulsory to include them in the labelling 

of foodstuffs under the heading of carbohydrates, after the total sugars (2,3). With this background, the aim of the present 

document is to update a position on the definition of added sugars and to establish the basis for their declaration on the labelling 

of foodstuffs, applicable to the Spanish territory. 

Attachment 

 

Reply: See reply to comment 35. 

 

Changes to the opinion based on this comment: None. 
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2. Definition/category 

Contributor/Organisatio

n 
Comment and Reply 

Juice Products Association 

(United States) 

Comment 78. One hundred percent juice contains only the natural sugars found in the fruit it is squeezed from. Therefore, 

by definition it contains no added sugar. The 2020-2025 USDA Dietary Guidelines for Americans (DGA) recognize 100% juice 

as part of the fruit and vegetable group because it has a similar nutritional profile to fresh, frozen, canned and dried forms. 

The US DGA report notes that 100% juice is a viable way to increase fruit intake in the diet and can be included in a healthy 

dietary pattern.  

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

 

2.1. Chemistry 

Contributor/Organisatio

n 
Comment and Reply 

Bonumose, Inc. (United 

States) 

Comment 79. Thank you for undertaking this comprehensive collection and assessment of sugar intake data in the EU. 

Bonumose is appreciative of the diligence with which the study was conducted and for the distinction that was made between 

the traditional mono- and disaccharides that were the subject of this assessment and alternative monosaccharides such as D-

tagatose that are not addressed in this report. Since D-tagatose has not been associated with any of the metabolic endpoints 

included in this assessment and in fact has beneficial physiological effects (some of which are recognized in existing EU 

regulations), we believe it has been appropriately excluded from “added sugars.” 

 

Reply: Sugar replacers were out of the scope of this opinion. 
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Contributor/Organisatio

n 
Comment and Reply 

Changes to the opinion based on this comment: None. 

 

2.2. Definition of the exposure 

Contributor/Organisatio

n 
Comment and Reply 

Anonymous (Germany) Comment 80. Section 2.2. specifies that these were total, added sugar & free sugar, yet much of the report also refers to 

type of sugars (yet not all) and sources (at least for PS). This requires some clarification 

 

Reply: As explained in Figure 1, the main aim of this opinion was to derive a UL or a safe level of intake for 

total/added/free sugars. If data were found to be insufficient for that purpose, EFSA was asked to consider advice on 

specific sugar types and/or sources to assist Member States when developing FBDGs. The latter, however, is data driven: 

fructose, SSBs and fruit juices were assessed owing to the type and amount of studies available on these exposures. This 

aspect is clarified in Section 7.3 (and relative subsections) of the opinion. 

 

Changes to the opinion based on this comment: None. 

3. Physiology and metabolism 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 91 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisatio

n 
Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

 

ASOZUMOS (Spain), 

UNIJUS (France), 

 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil), 

 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

Comment 81. Some of the modes of action underlying potential adverse health effects of dietary sugars and their sources 

– reported by EFSA – do not appear to relate to 100%FJ based on evidence from RCTs and MA on these. It is not clear why 

such studies have not been considered as part of the body of evidence for 100%FJ, in particular since the other evidence 

does not always allow to distinguish 100%FJ (To which legally no sugars can be added in the EU) and other fruit-based drinks. 

Hence, we wish to draw EFSA’s attention to specific studies (noted below) and request that these are taken into account when 

determining whether associations from PCs reflect causal relationships with disease endpoints for 100%FJ. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

WSRO (Great Britain) Comment 82. P20 L697-698:….through several mechanisms which are briefly described below.”: This section would benefit 

from a table specifically linking each proposed mode of action (predominantly excess calories), to each “Overall conclusion on 

sQ” within sections 8, 9 & 10. This is because it would be helpful to the reader to be able to clearly identify the proposed 

mode of action for each purported positive and causal relationship identified by the Panel in 8, 9 & 10, rather than solely 

gaining a generic understanding of all of the possible modes of action stated in L699 - 923 . L700: “A positive energy balance 

(i.e., energy intake > energy expenditure)”: In the protocol, EFSA have said that excess calories is a plausible and likely 

mechanism of action (Figure 3, P13, EFSA protocol) (10). It’s likely, for most of the purported positive and causal relationships 

in the Draft Opinion, that excess calories is the mode of action, rather than sugars per se. Our suggestion to include a table 

in section 3.6 specifically linking each proposed mode of action to each “Overall conclusion on sQ” within sections 8, 9 & 10 

would make it clearer to the reader that the mode of action is predominantly excess calories. 
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Contributor/Organisatio

n 
Comment and Reply 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 83. This paragraph shows that there are pathways to digest, absorb, metabolize and excrete (metabolites of) 

sugars. The physiologic pathways indicate that the body can metabolize an amount of sugars. According to Slob (1999 

https://doi.org/10.1080/109158199225413) the notion that compounds causing noncancer effects must have a safe intake 

range is substantiated by typical biological phenomena as homeostasis and repair. For example, one may imagine that as long 

as the damage caused by a compound does not exceed the repair capacity, the organism would not suffer from it (assuming 

repair has no secondary effects by itself). Small responses can be considered as a no-effect, and that only responses of some 

magnitude do in fact represent an effect in a biological sense. Furthermore, from an evolutionary point of view, it is odd that 

there would not be a safe level of intake. Homo sapiens (with a history of about 200.000 years) and its predecessors the 

primates consumed sugars from for instance fruit and honey (and an infant from breastmilk) and the human body has adapted 

to this exposure of sugars: there are metabolic pathways for sugars. 

 

Reply: See reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6 
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Contributor/Organisatio

n 
Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 84. Here, EFSA clearly shows that all dietary sugars are metabolized by the human body. The fact that the body 

is adapted to dietary sugars clearly indicate that a recommendation like “as low as possible” cannot be true, since dietary 

sugars will be absorbed and metabolized. Moreover, this physiology implicates a “safe range” and with that rather a possible 

non-linear curve than a linear curve, if focusing on dietary sugar intake and metabolic diseases and might also explain the 

high uncertainty of added/free sugars intake below 10 E%. from a physiological point of view, it would of great interest if 

EFSA could explain their approach on linearity and with that why refraining from a non-linear approach. Furthermore, it is 

highly questionable that EFSA expresses its recommendation merely on the basis of a week statistically interpretation. 

 

Reply: 

Point 1. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 2. Linear and non-linear dose–response relationships were tested, both for RCTs and PCs, as explained in Annexes L 

and M, respectively. The shape of the dose–response curves and evidence/lack of evidence for non-linearity are also discussed 

in the text of the opinion. See also reply to comment 485. 

 

Changes to the opinion based on this comment: As for comments 6 and 485. 

 

3.1. Digestion 
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Contributor/Organisatio

n 
Comment and Reply 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 85. P18-20 L567-691. Paragraph 3. Physiology and metabolism. This paragraph shows that there are pathways 

to digest, absorb, metabolize, and excrete (metabolites of) sugars. The physiologic pathways indicate that the body can 

tolerate an amount of sugars. According to Slob (1999) the notion that compounds causing noncancer effects must have a 

dose-threshold is substantiated by typical biological phenomena as homeostasis and repair. For example, one may imagine 

that if the damage caused by a compound does not exceed the repair capacity, the organism would not suffer from it 

(assuming repair has no secondary effects by itself). Small responses can be considered as a no-effect, and that only responses 

of some magnitude do in fact represent an effect in a biological sense. Furthermore, from an evolutionary point of view, it is 

odd that there would not be a threshold for an effect. Homo sapiens (with a history of about 200.000 years) and its 

predecessors the primates consumed sugars from for instance fruit and honey (and an infant from breastmilk) and the human 

body has adapted to this exposure of sugars: there are metabolic pathways for sugars. The Panel also negates that the dose 

makes the poison, and this statement of Paracelsus is the basis of many if not all opinions of EFSA. Slob, 1999: 

https://doi.org/10.1080/109158199225413 

 

Reply: See reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6. 

Döhler GmbH (Germany) Comment 86. Some of the modes of action underlying potential adverse health effects of dietary sugars and their sources 

– reported by EFSA – do not appear to relate to 100%FJ based on evidence from RCTs and MA of these. Hence, we wish to 

draw EFSA’s attention to specific studies (noted below) and request that these are taken into account when determining 

whether associations from PCs reflect causal relationships with disease endpoints. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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3.3. Metabolism 

Contributor/Organisatio

n 
Comment and Reply 

WSRO (Great Britain) Comment 87. P18 L613: confirms that healthy individuals can physiologically metabolise an amount of sugars as an efficient 

energy source and this is well documented elsewhere in the scientific literature (9). In contradiction to this, an “as low as 

possible” conclusion for total, added/free sugars suggests that one molecule of sugar would have detrimental effects on 

health. Such a conclusion from a safety authority is similar to ‘no safe exposure level can be set’, a conclusion which is 

reserved for toxicological assessments. Media may misinterpret the statement “as low as possible” to mean no sugars can be 

safely metabolized within a balanced diet. This could lead to unintended consequences e.g. reduced fibre & micronutrient 

intakes (1–3)). 

 

Reply: See reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6. 

 

3.6. Mode(s) of action underlying potential adverse health effects of dietary sugars and their sources 

Contributor/Organisatio

n 
Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium) 

Comment 88. - A MA of controlled feeding trials (8 on 100%FJ) reported that addition of 100%FJ to diets significantly 

lowered uric acid (Ayoub-Charette et al. 2021, J Nutr 151: 2409-2421). This appears to suggest that 100%FJ is protective 

against gout which conflicts with EFSA’s opinion. 

 

Reply: 

Point 1. For the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 2. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices). 
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Contributor/Organisatio

n 
Comment and Reply 

Changes to the opinion based on this comment: As for comment 1. 

Anonymous (Great Britain) Comment 89. Potential modes of action discussed in this section are not explicitly linked to later sub-questions (sQs) and 

conclusions on health relationships. In the protocol, EFSA have said that excess calories is a plausible and likely mechanism 

of action (Figure 3, P13, EFSA protocol) (9). It’s likely, for most of the purported positive and causal relationships in the Draft 

Opinion, that excess calories is the mode of action, rather than sugars per se. Potential modes of action discussed in this 

section should be explicitly cross-linked to the corresponding sQs and concluding sections for each outcome (section 8). This 

would allow the reader to clearly identify the proposed mode of action for each purported positive and causal relationship 

(predominantly excess calories), rather than solely gaining a generic understanding of all of the possible modes of action. 

 

Reply: 

The Panel agrees that back reference to Section 3.6.1 in Section 8.9.5 where the mechanisms by which dietary sugars could 

increase the risk of chronic metabolic diseases are discussed is indeed too generic. See also reply to comment 28. 

 

Changes to the opinion based on this comment: 

Reference to specific subsections under 3.6.1 have been introduced in Section 8.9.5. See also changes made in relation to 

comment 28. 

Anonymous (Germany) Comment 90. L752-760: How are high frcutose or glucose are defined? What is the amount to classify a diet as "high" in? 

And is it only for isolated/addes fructose? what about fructose intake from fruits? 

 

Reply: The Panel agrees that the above-mentioned sentence is unclear. 

 

Changes to the opinion based on this comment: the sentence has been amended in the final version of the opinion as 

follows: ‘diets supplemented with free fructose or free glucose were shown to have similar effects on intrahepatic fat in short-

term experiments in overweight humans’. 
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Contributor/Organisatio

n 
Comment and Reply 

FoodDrinkEurope (Belgium), 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands), FIAB – 

Federación Española de 

Industrias de Alimentacion y 

Bebidas (Spain), CAOBISCO 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain), 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 91. Line 702: Although it is suggested that sugars favour a positive energy balance for hedonic reasons, it should 

be noted that excess energy intake occurs for many reasons, not necessarily specific to the nutrient, its traits or source. 

 

Reply:  This section discusses specifically why the intake of dietary sugars could lead to positive energy balance. Factors that 

could lead to positive energy balance in general (e.g. other dietary and non-dietary factors) are out of the scope of this 

opinion. See also reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 
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3.6.1. Metabolic diseases 

Contributor/Organisatio

n 
Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium) 

Comment 92. - A MA of RCTs reported that 100% orange juice does not increase C-reactive protein (a marker of 

inflammation) (Alhabeeb et al. 2020; Crit Rev Food Sci Nutr DOI: 10.1080/10408398.2020.1865263). - Four MA of RCTs lasting 

4 weeks to 6 months reported no statistically significant adverse effects on markers of glucose regulation, including insulin 

resistance, after regular 100%FJ consumption (Choo et al. 2018, BMJ 363: k4644; D'Elia et al. 2020, Eur J Nutr 60: 2449-

2467; Murphy et al. 2017; J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). These markers are relevant to T2DM 

risk. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

ASOZUMOS (Spain), 

UNIJUS (France), 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil), 

Döhler GmbH (Germany), 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

Comment 93. Section 3.6.1.2 (L722-L790) - A MA of RCTs reported that 100% orange juice does not increase C-reactive 

protein (a marker of inflammation) (Alhabeeb et al. 2020; Crit Rev Food Sci Nutr DOI: 10.1080/10408398.2020.1865263). - 

Four MA of RCTs lasting 4 weeks to 6 months reported no statistically significant adverse effects on markers of glucose 

regulation, including insulin resistance, after regular 100%FJ consumption (Choo et al. 2018, BMJ 363: k4644; D'Elia et al. 

2020, Eur J Nutr 60: 2449-2467; Murphy et al. 2017; J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). These markers 

are relevant to T2DM risk. Section 3.6.1.4 (L807-L831) - A MA of controlled feeding trials (8 on 100%FJ) reported that addition 

of 100%FJ to diets significantly lowered uric acid (Ayoub-Charette et al. 2021, J Nutr 151: 2409-2421). This appears to suggest 

that 100%FJ is protective against gout which conflicts with EFSA’s opinion. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Starch Europe (Belgium) 

 

The Corn Refiners 

Comment 94. Page 22 / Line 809 : There is emphasis on uric acid as a CVD risk factor and the potential effect that fructose 

has on increasing serum uric acid levels. However, based on current evidence uric acid is not an accurate predictive risk factor 

for CVD. Uric acid is poorly mentioned in 2021 European Society of Cardiology (ESC) Guidelines on cardiovascular disease 

prevention in clinical practice (screening is recommended but no mention on possible predicting value) 
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Contributor/Organisatio

n 
Comment and Reply 

Association (CRA) (United 

States) 

https://academic.oup.com/eurheartj/advance-article/doi/10.1093/eurheartj/ehab484/6358713) while in the 2018 ESC/ESH 

(European Society for Hypertension) Guidelines for the management of arterial hypertension, uric acid is considered an 

emerging marker rather than an established risk factor. https://academic.oup.com/eurheartj/article/39/33/3021/5079119 

 

Reply: Uric acid is considered in commentary lines of evidence (LoE) in relation to the risk of hypertension and CVD. As 

explained in Section 8.1.3 of the opinion, complementary LoE include studies on endpoints which are relevant to the disease 

but less direct than those included in standalone LoE (e.g. risk factors, upstream indicators, other biologically related 

endpoints). These studies, on their own, cannot answer the sQ but can be used as supporting evidence to the standalone 

LoEs. Uric acid is considered in relation to hypertension and CVD in this context. The opinion also acknowledges that it is still 

unclear whether high uric acid levels are independent risk factors for the development of CVD, once traditional risk factors 

are accounted for (Kuwabara, 2016; Ndrepepa, 2018). This is consistent with the 2018 ESC/ESH Guidelines for the 

management of arterial hypertension (Williams et al., 2018) and the 2021 ESC Guidelines on cardiovascular disease 

prevention (Visseren et al., 2021), which include uric acid as routine test in patients with hypertension because of its ability 

to modify CVD risk. There is also emerging evidence that an increase in serum uric acid to levels lower than those typically 

associated with gout is independently associated with increased CV risk in both the general population and in hypertensive 

patients (Williams et al., 2018). 

 

Changes to the opinion based on this comment: the following information has been added to Section 3.6.1.4 of the 

opinion: ‘The role of uric acid in the management of primary hypertension and in primary prevention of CVD is acknowledged 

in current European professional Guidelines (Williams et al., 2018; Visseren et al., 2021).’ 

WSRO (Great Britain) Comment 95. P20 L701-4: A reference is required for this sentence. P20 L702 suggests “sugars favour a positive energy 

balance due to hedonic properties”. No evidence is provided for this statement and excess energy intake can occur for many 

reasons, which have not been explored here. P21 L712-715: We suggest this wording should reflect that it IS the general 

opinion among experts that sugars in beverages specifically increase energy intake, because liquid foods pass rapidly through 

the gut and do not promote satiety in the same way as sugars from solid food sources. It’s well documented that the effect of 

sugars on health outcomes can depend on food source (11). When looking at the effects of sugars on health, sugars type 

(e.g., fructose as free monosaccharides), as well as liquid vs solid calories, needs to be considered. 
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Contributor/Organisatio

n 
Comment and Reply 

 

Reply: 

 

Pont 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 

 

Point 2. As for differences between solid and liquid sources of sugars, see reply to comment 97, point 2 and reply to 

comment 58, point 2. 

 

Changes to the opinion based on this comment: As for comments 28 and 58. 

Anonymous (Germany) Comment 96. L 810 again: how is the defintion of a "high" amount/intake 

 

Reply: In this case the text of the opinion is very explicit: ‘this has been observed only with high amounts of fructose 

(≥30% E) and under hypercaloric conditions’. 

 

Changes to the opinion based on this comment: None 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 97. P20 L701-4 What is the systematic review the Panel used for this statement? Without a proper reference and 

clear evidence this is just a theory. P21 L712-5 The general opinion among experts is that sugars-containing beverages do not 

promote satiety compared to the equivalent amount of sugars in solid form and therefore can induce excessive energy intakes. 

This observation is considered in several guidelines, for instance from the Dutch Health Council, SACN and ESPGHAN. In line 

with this, an opinion on the sugar intake in relation to body weight gain should make a distinction between sugars from solid 

and liquid foods. Will the Panel make this distinction in the final version of the opinion? P22 L808-9: “It has been known for a 

long time that both ingestion of an acute fructose load or the chronic consumption of high fructose diet can increase blood 
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Contributor/Organisatio

n 
Comment and Reply 

uric acid concentrations.” Line 5120 p. 147: “SSBs (as source of fructose).” P147L5149-50: “SSBs were an important contributor 

to fructose and free fructose intake in the study,…” P148 L5171-2: “…100% FJ (as source of fructose intake)…” Will the Panel, 

based on the mode of action, restrict the advice regarding gout to fructose? P23 L815-7 This conclusion needs a good reference 

(review article). 

 

Reply: 

Point 1. See reply to comment 28. 

 

Point 2. The purpose of this opinion was to derive a UL or a safe level of intake for dietary sugars from all sources. In Section 
3.6.1.1 the Panel acknowledges potential differences between solid and liquid sources as follows: ‘Nutrient sensing may differ 

depending on the food source. It has been proposed (although not univocally demonstrated) that sugars in beverages may 

specifically increase energy intake because liquid foods pass rapidly through the gut limiting sensory detection, such that 
nutrient sensing impacts less on satiation (de Graaf, 2011; Pan and Hu, 2011)‘. However, available data from RCTs and PCs 

were insufficient to explore whether the source of added and/or free sugars could be a modifying factor of the relationship 

between the intake of added and free sugars and the endpoints investigated. 

 

Point 3. In Section 8.9.2, the fact that data from RCTs were insufficient to explore whether the source of added and/or free 
sugars could be a modifying factor of the relationship between the intake of added and free sugars and the endpoints 

investigated is mentioned as a major source of uncertainty. 

 

Point 4. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices). 

 

Point 5. The reference, a systematic review article, is given in the text of the opinion (Shiozawa et al., 2017). See also reply 

to comment 99. 
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Contributor/Organisatio

n 
Comment and Reply 

 

Changes to the opinion based on this comment: None. 

Max Rubner-Institute 

Federal Research Institute 

of Nutrition and Food 

(Germany) 

Comment 98. Incorrect citation (Line 785f) Stanhope 2012: The information given in the text is not included in the cited 

review. We assume it refers to the following paper and the text should be corrected: Stanhope et al. (2009). "Consuming 

fructose-sweetened, not glucose-sweetened, beverages increases visceral adiposity and lipids and decreases insulin sensitivity 

in overweight/obese humans." J Clin Invest 119(5): 1322-1334. 

 

Reply: The Panel agrees with the comment. The reference has been corrected in the text. 

 

Changes to the opinion based on this comment: Stanhope (2012) has been replaced with Stanhope et al. (2009) in the 

final version of the opinion. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 99. Here again, on page 20, line 705 – 708, EFSA states that dietary sugars contribute to excess energy intake 

and weight gain due to their hedonic properties. What is the systematic review the Panel used for this statement? Without a 

proper reference and clear evidence this is just a hypothesis. A reference is also need for the statement on page 23, line 815 

-817, pointing out that the association of fructose and high uric acid levels, hypertension, renal disease, cardiovascular diseases 

(CVD) and T2DM has also been known for some time. On page 21, line 712 – 715, EFSA states that dietary sugars in beverages 

may specifically increase energy intake because of their special physiology, which results in a less pronounced effect on satiety 

(e.g., limited sensory detection and higher passing of the gut). This is observation should be addressed in the final decision of 

EFSA opinion on dietary sugars (e.g., risk of obesity) and clearly indicates that a differentiation is necessary when liquid and 

solid calories are evaluated. Here, it is to mention that EFSA already used this approach in their opinion in 2010. Several 

studies indicate that energy intake from liquid foods can increase energy intake, whereas the same amount of energy in solid 

foods does not (e.g., Almiron-Roig et al. 2013, Nutr Review or Casady et al. 2012 Am J Clin Nutr). 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 
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Contributor/Organisatio

n 
Comment and Reply 

that could derive from excess energy intake owing to their hedonic properties, see replies to comment 28 and comment 30, 

point 1. 

 

Point 2. The reference (Feig et al., 2008) has been added to support this statement. 

 

Point 3. As for differences between solid and liquid sources of sugars, see reply to comment 97, point 2. 

 

Changes to the opinion based on this comment: None. 
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3.6.2. Pregnancy endpoints 

Contributor/Organisatio

n 
Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), 

CAOBISCO (Belgium), 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands), 

FoodDrinkEurope (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain), 

Spanish Food and Drink 

Federation (Spain) 

Comment 100. Lines 867-76: It should be noted that many factors may be associated with intrauterine growth 

retardation in Western cohorts and need to be appropriately adjusted for in PCs; including but not limited to age, low 

socioeconomic status (SEC), ethnicity or race, substance abuse, medication, maternal anthropometry, parity, inter-pregnancy 

interval (1). Some of these factors may be associated with higher sugars intake e.g. low SEC, and should clearly be considered 

within the RoB. (1) DOI: 10.4137/CMPed.S40070 

 

Reply: See reply to comment 355. 

 

Changes to the opinion based on this comment: As for comment 355.  

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 101. P24 Ln 867-76 It should be noted that many factors may be associated with intrauterine growth 

retardation in Western cohorts and need to be appropriately adjusted for in PCs; including, but not limited to, age, low 

socioeconomic status (SEC), ethnicity or race, substance abuse, medication, maternal anthropometry, parity, inter-pregnancy 

interval (3). Some of these factors may be associated with higher sugars intake e.g. low SEC and should clearly be considered 

within the RoB. 

 

Reply: See reply to comment 355. 

 

Changes to the opinion based on this comment: As for comment 355. 

  

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 105 EFSA Journal 2022;20(2):7074 

 

3.6.3. Dental caries 

Contributor/Organisatio

n 
Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands), 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), 

CAOBISCO (Belgium), 

FoodDrinkEurope (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain), 

Spanish Food and Drink 

Federation (Spain) 

Comment 102. Lines 903-6: It is stated that saliva contains several buffer systems, which can remineralise 

demineralised lesions in teeth in the early stages and with that disproving that the “first gram of sugar” causes dental caries. 

This biological plausible mechanism would indicate a non-linear relationship. 

 

Reply: Positive linear dose-response relationships have been observed between the intake of total sugars and risk of dental 

caries in permanent dentition (endpoint most relevant for adults and children older than 12 years) and between the intake 

of sucrose (a proxy for added sugars) and risk of dental caries in primary dentition (endpoint most relevant for children 

younger than 6 years of age) in individual PCs across a wide range of total sugars and sucrose intakes. Lower intakes of 

total sugars and sucrose in these studies were around 2.5%E. In individual PCs the dose–response relationships between 

the intake of total sugars and risk of dental caries in permanent dentition were assumed to be linear in two cohorts (UK and 

Michigan cohorts) and tested for non-linearity only in one (Finnish cohort). The available data from PCs for other population 

groups (primary dentition in children, root caries in older people) and exposures (added and free sugars including sucrose, 

and their sources) are scarce. In this context, as explained Section 10.3 of the opinion, the Panel considers that, although it 

is well established that dietary sugars are involved in the development of dental caries at all ages, the dose–response 

relationships across the entire BoE could not be explored with the data available and a level of sugars intake at which the 

risk of dental caries is not increased could not be identified across the observed range of intakes. 

 

Changes to the opinion based on this comment: the opinion has been amended to clarify that the shape of dose–

response relationships applies to the observed range of intakes. 

Lebensmittelverband 

Deutschland (Germany) 

Comment 103. Page 24, lines 903-06: In the draft opinion, it is stated “saliva contains several buffer systems that 

increase plaque pH, thus promoting remineralisation in porous areas where demineralisation has occurred. A demineralised 

lesion may therefore be remineralised in the early stages.” Furthermore, the Panel notes “behavioural factors, e.g. 

toothbrushing, flossing, the use of plaque revealing solutions or fluoride use, can further affect caries incidence, by altering 

the oral microenvironment, i.e. reducing the amount of plaque on tooth surfaces, making oral hygiene easier or modifying the 

mineral composition of tooth surfaces and possibly bacterial activity” (lines 920-23) We wonder whether the above mentioned 
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Contributor/Organisatio

n 
Comment and Reply 

biological mechanism as well as behavioural factors have been taken into account when drawing the conclusion that “the 

intake of total sugars should be as low as possible within the context of a nutritionally adequate diet” (lines 77-8). To our 

view, the mentioned buffer system gives an indication for a non-linear dose-response relationship in the lower dose-response 

range. We also like to emphasize that in its opinion form 2010 EFSA states that the impact of fluoride prophylaxis and other 

lifestyle variables seems to override variations in cariogenic carbohydrate intake in some studies and notes that a high 

frequency rather than the total amount of dietary sugars is associated with an increased risk of dental caries. We therefore 

kindly ask EFSA to highlight these two aspects when communicating its conclusions to the public, while also mentioning that 

all fermentable carbohydrates can increase the risk of caries, if oral hygiene is not appropriate. 

 

Reply: See reply to comment 47, point 1 and reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 102. 

International Association for 

Dental Research (United 

States) 

Comment 104. In the section titled “Mode(s) of Action Underlying Potential Adverse Health Effects of Dietary Sugars 

and their Sources” in section 3.6.3. the authors discuss the underlying mechanism of dietary sugar in the formation of dental 

caries. However, there appears to be little consideration of the root caries process in older adults in this section. IADR supports 

the inclusion of the paragraph below that specifically speaks to the formation of dental caries within older populations. 

Particular attention should also be paid to root caries development in older adults, particularly those who are dependent on 

others for care. As patients age, the root surfaces of teeth become exposed to the oral environment which are more likely to 

develop caries. With increasing numbers of older adults retaining natural teeth into old age, root caries prevalence has 

increased. Further factors to consider in this population include reduced ability to manually clean the teeth, xerostomia, plaque 

retentive factors in the mouth including removable dentures and diets rich in sugars. For some older adults in residential care 

homes, further sources of sugars may contribute to caries from sugared medications and dietary supplements4. Additionally, 

IADR supports the use of the term “interdental cleaning” in lieu of the term “flossing”. There are other cleaning tools in 

addition to floss that can be used to remove debris and interproximal dental plaque from between teeth and therefore 

interdental cleaning is a more precise and inclusive term. 

 

Reply: See reply to comment 4. 
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Changes to the opinion based on this comment: As for comment 4. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 105. P24-25 L877-923 Dental caries: All fermentable carbohydrates can cause dental caries and this should 

be included in this paragraph. Furthermore, most experts in the field of dental caries consider frequency the most important 

mode of action and not the amount. In 2010 the Panel of EFSA concluded that the available data do not allow the setting of 

a UL for (added) sugars on the basis of a risk reduction for dental caries, as caries development related to consumption of 

sucrose and other cariogenic carbohydrates does not depend only on the amount of sugar consumed, but it is also influenced 

by oral hygiene, exposure to fluoride, frequency of consumption and various other factors. These arguments are valid up to 

the present day and the Panel did not include a reason about this change in judgment. Will the Panel draw the same conclusion 

regarding dental caries as in the opinion of 2010? P24 L903-6 This mechanism indicates a safe range, where dietary sugars 

do not cause dental caries. This implies that there is a non-linear relation. 

 

Reply: See reply to comment 47, point 1 and reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 102. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 106. For dental caries it is known that all fermentable carbohydrates can cause dental caries, which should 

be included in this paragraph. Furthermore, in 2010 the Panel of EFSA concluded that the available data do not allow the 

setting of a UL for (added) sugars on the basis of a risk reduction for dental caries, as caries development related to 

consumption of sucrose and other cariogenic carbohydrates does not depend only on the amount of sugar consumed, but it 

is also influenced by oral hygiene, exposure to fluoride or frequency of consumption. Thereby the frequency of consumption 

is the most important mode of action and not the amount and it is indicated that when fluoride is appropriately used, the 

relation between dietary sugar consumption and caries is very low or absent (e.g., van Loveren 2019, Caries Res). Both 

arguments should be included in the narrative as well as systematic evaluation of EFSA regarding the effect of dietary sugars 

on dental caries and should be considered in their final statement. EFSA should highlight all the confounders in the 

multifactorial development of dental caries. If EFSA does not highlight these important factors in its public communication 

and keep the advice that total sugars intake should be “as low as possible”, in the field of public health this misleading 

message indicates that only a reduction of total sugar intake can avoid dental caries, which is scientifically not justified. 

Besides on page 24, Line 903 - 906, EFSA itself states that “saliva contains several buffer systems that increase plaque pH, 

thus promoting remineralization in porous areas where demineralisation has occurred. A demineralised lesion may therefore 
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be remineralised in the early stages.” This mechanism clearly indicates a safe range, in which dietary sugars do not cause 

dental caries and with that a non-linear association with dental caries. 

 

Reply: See reply to comment 47, point 1 and reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 102. 

 

4. Dietary sources and intake data 

Contributor/Organisatio

n 
Comment and Reply 

Anonymous (Great Britain) Comment 107. Both “core” and “non-core foods” provide the same type of mono- and disaccharides. EFSA’s focus 

should be on the possible health effects of these sugars, rather than endeavouring to categorise foods. The categorisation of 

foods as “core” and “non-core” could be interpreted as a FBDG which is not within EFSA’s remit. Conclusions based on this 

categorisation (i.e., ‘as low as possible’) may be misinterpreted, and wrongly understood to mean that ANY intake of sugars 

from “non-core foods” results in adverse health outcomes, regardless of dose and independent of effects on body weight. 

Additionally, “as low as possible” for total sugars from “core” foods may lead to unintended consequences on nutritional 

intakes, for example on fruit and milk intakes. It appears the most recent survey data have not always been used by EFSA, 

despite being within EFSA’s cut-off date. WSRO’s monitoring of data suggest that more recent data from countries including 

UK, Ireland, Sweden, Bulgaria, Denmark, Finland, Germany, Hungary are available. Where no recent dietary surveys are 

available, unavoidable use of data collected over 15 years ago [e.g. Czech Republic (2003-4) and Italy (2005-6)] should be 

noted as a significant limitation within this section. Combining free sugars and added sugars data does not appear to be 

appropriate. Across Europe, there are marked differences in intakes of added and free sugars, between and within countries 

(Draft Opinion Annex D). It is possible that there would be different associations (and level of certainty in conclusions) between 

added and free sugars, in terms of disease risks (10). In countries where there are marked differences in intakes of added 

and free sugars, it may not be relevant for Member States to implement guidelines based on evidence combining added and 

free sugars. 
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Reply: 

Point 1. As explained in Section 4.2 of the opinion, the Panel does not propose a categorisation of foods but makes use of 

the categorisation arising from FBDGs, which distinguish between foods which form the basis of the diet as they provide the 
essential nutrients required by the body (i.e. ‘core foods’) and foods which could be removed from the diet without 

substantially affecting its nutritional quality (i.e. ‘non-core foods’). Non-core food groups being major contributors to the 
intake of added and free sugars have been broken down further to identify consumer groups of interest (consumers). The 

Panel acknowledges that the above-mentioned classification is functional to this opinion, and that the contribution of specific 

foods (e.g. fruit juices) to nutrient intakes may differ across population groups and countries depending on dietary patterns 

and traditions. 

 

Point 2. Regarding the conclusions of the opinion, see reply to comment 6, point 2. 

 

Point 3. In relation to the inclusion of dietary surveys in the EFSA Comprehensive Food Consumption Database, see reply to 

comment 7, point 3. 

 

Point 4. Regarding the assessment of added and free sugars together, see reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 6. 

 

In addition, Section 4.2 of the opinion has been redrafted as follows: 

‘Food groups contributing to the intake of dietary sugars have been constructed by clustering the linking categories in different 
ways (Table 2). For the whole population, the purpose was to identify major sources of dietary sugars and calculate intakes 

of sugars coming from both core food groups (i.e. food groups supplying most macro- and micronutrients in the diet as 

recommended in FBDGs) and non-core food groups (i.e. food groups that could be removed from the diet without substantially 
affecting its nutritional quality and for which FBGDs generally advise to limit consumption). Non-core food groups being major 

contributors to the intake of added and free sugars have been broken down further to identify consumer groups of interest 
(consumers). The Panel acknowledges that the above-mentioned classification is functional to this opinion, and that the 

contribution of specific foods to nutrient intakes may differ across population groups and countries depending on dietary 
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patterns and traditions.’ 

 

Core and non-core foods have been replaced by core and non-core food groups throughout the opinion. 

WSRO (Great Britain) Comment 108. P37 L1362-1372: It appears the most recent survey data have not always been used by EFSA, despite 

being within EFSA’s cut-off date. WSRO’s monitoring of data suggest that more recent data from countries including UK, 

Ireland, Sweden, Bulgaria, Denmark, Finland, Germany, Hungary are available. Where no recent dietary surveys are available, 

unavoidable use of data collected over 15 years ago [e.g. Czech Republic (2003-4) and Italy (2005-6)] should be noted as a 

significant limitation within this section. 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None. 

Anonymous (France) Comment 109. The EFSA opinions for %100FJ were based solely on PCS which, being observational studies, are not 

designed to control for beverage intakes, or other potentially confounding variables, and rely on self-reporting of past diet, 

typically food frequency questionnaires. Questioning about the accuracy of the methods (FFQ) used to quantify and distinguish 

the intakes of %100FJ from those of other fruit drinks. Indeed, it clearly appears in the supplemental file (here in attached) 

that the FFQs used by the NHS, NHSII and HPFS cohorts don’t allow to differentiate consumption of sugar-sweetened juice 

drinks, cordials and cider from 100% orange juice, 100% apple juice and other 100% fruit juices. To what extent this limitation 

has been taken into consideration by the EFSA panel in the draft opinion that used these cohort studies and their FFQ to 

conclude that 100%FJ is: 1. Positively and causally related to risk of type 2 diabetes (T2DM) with a linear (dose response) 

relationship. The certainty was ‘moderate’, >50-75% probability; 2. Positively and causally related to risk of obesity with a 

‘very low’ certainty, 0-15% probability I’d like to underline that in some of my previous research aiming to identify the 

contribution of polyphenols in the health effects of citrus, I conducted 2 RCT in which orange juice (500mL/d for 1 month) 

and grapefruit juice (330 mM for 6 months) (no added sugar) were administered to the study populations (overweight men 

and postmenopausal women, respectively) without observing any detrimental effects on weight or on metabolic parameters 

(Morand et al, AJCN, 2011; Habauzit et al, AJCN, 2015). 

Attachment 
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Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil) 

Comment 110. A study conducted by the Faculty of Pharmaceutical Sciences of the São Paulo State University 

(UNESP) of Araraquara (SP), coordinated by Brazilian researcher Thaís Cesar Borges, PhD in Food Science and Professor at 

the Faculty of Pharmaceutical Sciences of the Sao Paulo State University (Unesp) of Araraquara (SP), demonstrated how the 

intake of orange juice, processed or fresh, compared to sweetened beverages (sodas), can promote weight loss in obese 

people, increase insulin resistance (decrease the absorption of sugar by the body) and prevent metabolic syndrome. The 

study was published by the renowned scientific journal Nutrition and can be read in full at the link: 

https://www.sciencedirect.com/science/article/pii/S2352385919300167?via%3Dihub. Another research conducted in Brazil by 

the School of Pharmaceutical Sciences of the Paulista State University UNESP, published in 2017 in the scientific journal 

Nutrition showed that the inclusion of orange juice in the diet boosted the reduction of glucose levels, insulin, triglycerides, 

total cholesterol and LDL. In addition, orange juice increased the intake of citrus flavonoids, promoting greater anti-

inflammatory and antioxidant activity of the blood. According to the study, orange juice consumption contributed to a 16% 

reduction in total cholesterol levels, a 29% reduction in LDL. 100% orange juice is considered a minimally processed product, 

because it has no added sugar or preservatives. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Nutrition Institute, Ljubljana, 

Slovenia (Slovenia) 

Comment 111. Please note that in Slovenia this topic was addresses in the national research project "Sugars in 

human nutrition" (https://nutris.org/en/projects/sugars-in-human-nutrition-availability-in-foods-dietary-intakes-and-health-

effects) which generated very interesting data for comparisons: Content of total/free sugar in foods: 

https://doi.org/10.3390/nu10020151 https://doi.org/10.3390/nu11112577 https://doi.org/10.3390/foods10020387 

 

Reply: See reply to comment 118. 
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Changes to the opinion based on this comment: As for comment 118. 
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Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 112. Line 947: We suggest removing ‘as in most SSBs’ as HFCS is not commonly used in SSBs in Europe 

so this could be misleading or misunderstood. From this point on in the opinion, we suggest changing references to HFCS to 

‘isoglucose’ as this is the correct term used in Europe, unless referring to HFCS rather than syrups in general, for example 

within a specific study. Line 950-6: We wonder about the relevance of this section. This is highly speculative, and it is unclear 

what the impact on sugar consumption would be if there were increased use of isoglucose in the future but also higher exports 

of of sugar as such. 

 

Reply: The Panel agrees on the use of the term isoglucose in reference to the EU market and to the fact that most SSBs in 

Europe are not sweetened with HFCS (sentence misplaced). The sentence ‘it is expected that the overall use of sugar, and of 

isoglucose in particular, will increase in the EU’ is indeed speculative and does not serve the purpose of the opinion. However, 

the relative increase in the use of isoglucose replacing sucrose in Europe is relevant in relation to the increase of free fructose 

intake. 

 

See also reply to comment 9. 

 

Changes to the opinion based on this comment: Section 4.1 of the opinion, has been modified as follows: 

‘The percentage of fructose contained in the syrups [in reference to HFCS and isoglucose] varies across countries and no 

defined composition is available. Typically, most syrups contain either 42% fructose, as those used in processed foods, or 
55% fructose, as those used in SSBs. Compared to sucrose (50% glucose and 50% fructose), the proportion of the two 

monosaccharides is fairly similar, but in HFCS and isoglucose they are not bound together (free monosaccharides). Following 
the abolition of the EU sugar quota system in 2017, which had controlled the sugar market since 1968, sugar production and 

exports are no longer limited. It has been estimated that, by 2026 (i.e. within 10 years from the sugar quota abolition), the 

internal production of isoglucose will more than double, reaching 10% of the EU sweetener market. Consumption of free 

fructose in Europe is likely to increase in parallel’. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

Comment 113. Line 947: We suggest that the choice and use of terminology ‘HFCS’ be clarified in the text. While the 

term HFCS is used on scientific literature from the US, HFCS is not commonly used in SSBs in Europe so this could be 

misleading or misunderstood. Line 950-6: We wonder about the relevance of this section. This is highly speculative, and it is 

unclear what the impact on sugars consumption would be if there were increased use of isoglucose in the future. It does not 
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(Belgium), Spanish Food and 

Drink Federation (Spain) 

consider either the ongoing efforts by several sectors to reduce sugars, nor that if isoglucose use was to increase, use of 

other sugars would decrease. 

 

Reply: See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 

Starch Europe (Belgium) Comment 114. Page 25 / Lines 937 - 939: Glucose-Fructose Syrups and Fructose-Glucose Syrups do not have a 

higher sweetening power than Sucrose (See lines 948-949 below). Page 25 / Lines 950 - 955: While it is correct that it was 

forecast at the time of the abolition of the quota system that Isoglucose sales would double in the EU over the subsequent 

10 years, sales figures have, in reality, declined by a yearly average of 7% in the 3 years since the end of quotas. The most 

recent EU agricultural outlook forecasts isoglucose consumption to be 0.8 million tonnes in 2030, only 10% above its level 

during the quota system. (Sources: Starch Europe figures; EU agricultural outlook 2020). Furthermore, it is unclear what the 

impact on sugars consumption would be if there were increased use of isoglucose in the future. It does not consider either 

the ongoing efforts by several sectors to reduce sugars, nor that if isoglucose use was to increase, use of other sugars would 

decrease. 

 

Reply: 

Point 1. The Panel agrees with the comment that glucose-fructose (or fructose-glucose) syrups do not necessarily have a 

higher sweetness than sucrose, which depends on their relative fructose content. 

 

Point 2. See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 

In addition, the sentence on glucose-fructose syrups has been modified as follows: ‘Glucose-fructose (or fructose-glucose) 

syrups1 are increasingly used as a substitute for sucrose in processed foods and beverages due to their higher sweetness, 

technological characteristics such as longer shelf-life, higher stability in solutions, and lower price’. 
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The following sentence has been added at the end of Section 4.1: ‘Free fructose is generally perceived as sweeter than 

sucrose in foods and beverages on a weight basis (Hobbs, 2009)‘. 

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 115. In Section 4.1, it is stated, “Typically, most HFCS contain either 42% fructose, as in those used in 

processed foods, or 55% fructose, as in most SSBs [sugar-sweetened beverages].” CRA recommends that the text “as in most 

SSBs” be removed when finalizing the opinion as HFCS is not commonly used in these products in Europe and may be 

misleading. In Section 4.1, CRA is concerned regarding the speculation that use of isoglucose will increase in the European 

Union. It is stated, “Following the abolition of the EU sugar quota system in 2017, which had controlled the sugar market 

since 1968, sugar production and exports are no longer limited, and it is expected that the overall use of sugar, and of 

isoglucose in particular, will increase in the EU. It has been estimated that, by 2026 (i.e. within 10 years from the sugar quota 

abolition), the internal production of isoglucose will more than double, reaching 10% of the EU sweetener market. 

Consumption of free fructose in Europe is likely to increase in parallel.” As noted, we believe this statement is highly speculative 

as it is unclear what the impact on sugar consumption will be in the EU and if there would be any increase in isoglucose use 

in the next ten years. Furthermore, this presumption does not take into account ongoing efforts in the EU to reduce sugars, 

nor that if use of isoglucose were to increase, use of other sugars would decrease in parallel. Therefore, we strongly 

recommend that this statement be removed from the final opinion. 

 

Reply: See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 
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CAOBISCO (Belgium) Comment 116. Line 947: We suggest removing ‘as in most SSBs’ as HFCS is not commonly used in SSBs in Europe 

so this could be misleading or misunderstood. From this point on in the opinion, we suggest changing references to HFCS to 

‘isoglucose’ as this is the correct term used in Europe, unless referring to HFCS rather than syrups in general, for example 

within a specific study. Line 950-6: We wonder about the relevance of this section. This is highly speculative, and it is unclear 

what the impact on sugar consumption would be if there were increased use of isoglucose in the future. It does not consider 

either the ongoing efforts by several sectors to reduce sugars, nor that if isoglucose use was to increase, use of other sugars 

would decrease 

 

Reply: See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 

WSRO (Great Britain) Comment 117. P27-28 L998-1007 Categorisation of foods as “core” and “non-core” could be interpreted as a FBDG 

which is not within EFSA’s remit. Both “core” and “non-core foods” provide the same type of mono- and disaccharides. EFSA’s 

focus should be on the possible health effects of these sugars, rather than endeavouring to categorise foods. L999-1000: 

Conclusions based on this categorisation of foods as “core” and “non-core” (i.e., conclusions of ‘as low as possible’) may be 

misinterpreted, and wrongly understood to mean that ANY intake of sugars from “non-core foods” results in adverse health 

outcomes, regardless of dose and independent of effects on body weight. Additionally, “as low as possible” for total sugars 

from “core” foods may lead to unintended consequences on nutritional intakes, for example on fruit and milk intakes. 

 

Reply: See reply to comment 107, point 1 and reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: As for comments 6 and 107. 

Nutrition Institute, Ljubljana, 

Slovenia (Slovenia) 

Comment 118. Figure 3 mention, that sugar intake estimates were 'cross-checked' with published intake values, but 

the document does not provide all the detail on this. Considering that the used methodology build on FOODEX2 groups, and 

not on the specific products repored in the EU Menu surveys, this could result in issues with calculated sugar intakes. Cross-

check of the results with published data (sugar intakes, estimated with other aproaches) is therefore very important indicator, 

if the used method provided good estimates of sugar intakes. I suggest that document is ammended with more details in a 

paragraph with such a comparison. Please note that in Slovenia this topic was addresses in the national research project 
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Contributor/Organisatio

n 
Comment and Reply 

"Sugars in human nutrition" (https://nutris.org/en/projects/sugars-in-human-nutrition-availability-in-foods-dietary-intakes-

and-health-effects) which generated very interesting data for comaprisons: Content of total/free sugar in foods: 

https://doi.org/10.3390/nu10020151 https://doi.org/10.3390/nu11112577 https://doi.org/10.3390/foods10020387 Dietary 

intake of total/free sugar in the population (exploitation of EU Menu data for Slovenia): https://doi.org/10.3390/nu12061729 

Note that in the latter study we investigated total/free sugar intakes in adolescents, adults and elderly population with very 

different methodology than in draft EFSA's report, but our observations seems quite comparable. 

 

Reply: As explained in the opinion, more details about how comparisons were made between intakes of dietary sugars 

calculated by EFSA and intakes calculated in Member States using the same dietary surveys present in the EFSA 

Comprehensive Food Consumption Database can be found in Annex F. The references mentioned above regarding food 

composition data in Slovenia cannot be used in the present opinion but could be considered in the context of updating the 

EFSA Food Composition Database in the future. With respect to the latest publication reporting on the intake of total and free 

sugars from a food consumption survey included in the EFSA Database (Zupanic et al., 2020), data were published after the 

deadline for replies received from Member States. The Panel notes that intake data on total and free sugars reported in the 

publication is indeed quite comparable to intake estimates calculated by EFSA for the same dietary survey . 

 

Changes to the opinion based on this comment: None  

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 119. Line 950-6: We wonder about the relevance of this section. This is highly speculative, and it is unclear 

what the impact on sugar consumption would be if there were increased use of isoglucose in the future. It does not consider 

either the ongoing efforts by several sectors to reduce sugars, nor that if isoglucose use was to increase, use of other sugars 

would decrease. 

 

Reply: See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 
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Contributor/Organisatio

n 
Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 120. P25 Ln 947 We suggest removing ‘as in most SSBs’ as HFCS is not commonly used in SSBs in Europe 

so this could be misleading or misunderstood. From this point on in the opinion, we suggest changing references to HFCS to 

‘isoglucose’ as this is the correct term used in Europe, unless referring to HFCS rather than syrups in general - for example 

within a specific study. 

 

Reply: See reply to comment 112. 

 

Changes to the opinion based on this comment: As for comment 112. 
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4.2. Methodological considerations 

Contributor/Organisatio

n 
Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain), 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil), International Fruit 

and Vegetable Juice 

Association (IFU) (Great 

Britain) 

Comment 121. Ln 999-1001 The terms ‘core’ and ‘non-core’ foods appear to be subjective and unsupported by 

scientific evidence. At the consultation meeting, EFSA said that the categorisation was based on nutrient contribution, yet 

100%FJ contains similar micronutrients and bioactives to whole fruit and is a recognised source of vitamin C, potassium and 

folate. We are concerned that the inclusion of 100%FJ in the non-core foods category implies negative connotations and 

conflicts with some Member State’s Food-Based Dietary Guidelines which include moderate consumption of 100%FJ. Ln 1008-

1014 Coding of drinks means that between 3-10% of products in the “fruit and vegetable juices” category contained added 

sugars when this does not align with the legal definition of 100%FJ which forbids the addition of sugars in the EU. It would 

make more sense to exclude products not adequately categorised. This misclassification has the effect of inflating the 

contribution of 100%FJ to free sugars. For example, the latest UK National Diet and Nutrition Survey reports that 100%FJ 

contributes 6% of free sugars in adults, yet the EFSA data cite this as 12%. This would be misleading for risk managers. 

 

Reply:  

Point 1. Regarding the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Point 2. On the classification of fruit juices, see reply to comment 1. 

 

Section 4.2 of the opinion also clarifies that the intake of ‘fruit and vegetable juices’ was estimated together. In about 88% 

of the consumption occasions, these were coded by data providers as fruit juices, which in FoodEx2 are 100% fruit juices, 

with no added sugars. The remaining consumption occasions were coded as fruit nectars (25% to 99% fruit, with added 

sugars; 3%), vegetable juices (2%), mixtures of fruit and vegetable juices (0.5%), or by using FoodEx2 codes at higher levels 

that made it impossible to identify whether the juices consumed were with added sugars or not (e.g. ‘fruit juices and nectars’, 

7%). Therefore, consumption of ‘fruit and vegetable juices’ mostly refers to fruit juice with no added sugars (100% fruit 

juice). It is important to highlight that participants in the food consumption surveys might not have the knowledge or 

information to differentiate between fruit juices with no added sugars and fruit nectars with added sugars, and/or the question 

in the food consumption survey may have not been specific enough to retrieve that information. The Panel notes that 

consumption of fruit nectars is likely to have been underestimated using the EFSA Comprehensive Database and the 

consumption of 100% fruit juices overestimated, leading to underestimation of the intake of added sugars and overestimation 

of the intake of free sugars from ‘fruit and vegetable juices’. 
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Contributor/Organisatio

n 
Comment and Reply 

 

Changes to the opinion based on this comment: As for comments 1 and 107. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), Federatie 

Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands), 

FoodDrinkEurope (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain), 

Spanish Food and Drink 

Federation (Spain) 

Comment 122. Line 971: Figure 4 could be made much clearer. At present, it reads as if the text for ‘free sugars’ 

relates to the explanation within the same circle and the same for ‘added sugars’ when this isn’t the case. Also, people might 

think the size of the circles has a meaning when it does not. We suggest this figure is revised to remove any ambiguity. Line 

999-1001: The terms ‘core’ and ‘non-core’ foods appear to be new and not defined in sufficient detail. We are concerned the 

definition, particularly for non-core foods, is not in line with FBDGs which suggest they may be consumed in moderation/small 

amounts as part of a healthy balanced diet. 

 

Reply: 

Point 1. Figure 4 refers to the adaptations of the definitions of added and free sugars made for the development of the food 

composition database and not to the definition of added and free sugars, which is depicted in Figure 2. 

 

Point 2. Regarding the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Changes to the opinion based on this comment: As for comment 107. 

UNIJUS (France) Comment 123. Ln 999-1001 The terms ‘core’ and ‘non-core’ foods appear to be subjective and unsupported by 

scientific evidence. At the consultation meeting, EFSA said that the categorisation was based on nutrient contribution, yet 

100%FJ contain significant amounts of micronutrients and bioactives and are recognised source of vitamine C, potassium and 

folate. Ln 1008-1014 Coding of drinks means that between 3-10% of products in the “fruit and vegetable juices” category 

contained added sugars when this does not align with the legal definition of 100%FJ which forbids the addition of sugars in 

the EU. It would make more sense to exclude products not adequately categorised. This misclassification has the effect of 

inflating the contribution of 100%FJ to free sugars. For example, the latest UK National Diet and Nutrition Survey reports that 

100%FJ contributes 6% of free sugars in adults, yet the EFSA data cite this as 12%. This would be misleading for risk 

managers. 

 

Reply: See reply to comment 121. 
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Contributor/Organisatio

n 
Comment and Reply 

 

Changes to the opinion based on this comment: As for comment 121. 

WSRO (Great Britain) Comment 124. P26 L964-9: We are concerned by this approach. The limitations of the approach require further 

explanation and risk of RoB should be assessed. 

 

Reply: See reply to comment 125. 

 

Changes to the opinion based on this comment: As for comment 125. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 125. P26 L964-9 What is the direction of the bias introduced by this procedure and how big is the 

anticipated bias? Will the Panel conduct a sensitivity analysis? P27-28 L998-1007 This is out of the scope of the opinion on an 

upper limit. Will the Panel delete the ‘arbitrary’ (there is no definition, and any definition will be vague) distinction between 

core and non-core foods? P28 L1018-21 Will the Panel conduct sensitivity analyses to assess the effect of these under- and 

overestimations? 

 

Reply: 

Point 1. Regarding the anticipated bias resulting from the classification of all the ingredients used for sweetening purposes as 

added sugars, an explanation has been added to Section 4.5 of the opinion. Sensitivity analyses could be conducted by 

assuming that all the ingredients used for sweetening purposes were free sugars. However, the Panel considers that the use 

of honey, syrups, fruit juices and fruit juice concentrates for sweetening purposes (free sugars) in Europe is relatively small 

as compared to the use of sucrose (added sugars).  

 

Point 2. As for the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Point 3. Uncertainties in the classification of fruit and vegetable juices in food consumption surveys are discussed in Section 

4.2, together with the expected impact on the intake of added and free sugars. 

 

Changes to the opinion based on this comment: As for comment 107. In addition: 
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Contributor/Organisatio

n 
Comment and Reply 

Section 4.2 has been modified as follows: 

 

“The Panel notes that consumption of fruit nectars is likely to have been underestimated using the EFSA Comprehensive 

Database and the consumption of 100% fruit juices overestimated leading to underestimation of the intake of added sugars 

from ‘fruit and vegetable juices’, whereas the intake of free sugars is not affected by this uncertainty”. 

 

Section 4.5 has been modified to include this explanation: 

 

‘Definition of the added and free sugars also involves assumptions, i.e. when the exact recipe of a product is unknown (e.g. 

cake) so that the amount of added and free sugars originating from the different ingredients could not be assigned. The 

classification of all the ingredients used for sweetening purposes as added sugars is expected to have no impact on the intake 

of free sugars, but could result in an overestimation of the consumption of added sugars that is proportional to the use of 

honey, syrups, fruit juices and fruit juice concentrates for sweetening purposes. The impact of this uncertainty on the overall 

intake estimates for added sugars is judged to be low.’ 
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Contributor/Organisatio

n 
Comment and Reply 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 126. P27 L980-1: According to the protocol the EFSA’s food composition database is based on 12 countries 

with data on total sugars covering about 1290 FoodEx2 codes. This is a crude approach due to the limited number of food 

products. For instance, the over 28.000 codes in a Dutch food consumption survey were linked to 1599 codes of the Dutch 

food composition table. This means that the assessment of the intake of sugars is based on broad categories rather than 

single foods and information (on the variability) is lost in the exposure assessment. Other uncertainties regarding the sugar 

content are processing, recipe, food conversion factors, brands, and market share). What is the expected impact of these 

uncertainties on the intake distributions? Sensitivity analysis can determine whether the assumptions made in a model have 

a significant impact on the results to obtain an impression of the effect of the assumption made. Is the Panel planning to 

carry out sensitivity analyses in relation to the dietary intake? P27 L988-90: In the EFSA Comprehensive Database 136 dietary 

surveys are available. In 54 surveys data collection was conducted more than 10 years ago. So, many data are old and will 

not be representative for the actual situation. A study on trends in sugar intake concluded that findings indicate that in most 

population comparisons, estimated dietary sugars intake is either stable or decreasing in both absolute (g/d) and relative 

(E%) terms (Wittekind & Walton; 2014). A more recent comparison (2007-2010 versus 2012-2016) for the Netherlands 

confirms this downward trend in the intake of sugars (www.wateetnederland.nl). The mean intake of added sugar among 

7?79-year-old individuals was 18% lower in 2012-2016 than in 2007-2010. What will the panel do with the possibility that the 

current intake of sugars may be lower than reported in the opinion? Wittekind & Walton, 2014: 

https://doi.org/10.1017/S0954422414000237 

 

Reply: See reply to comment 7, point 3. A narrative discussion of the uncertainties in relation to the intake estimates can be 

found in Section 4.5. Owing to the high number of surveys available and the number of assumptions made, conducting 

sensitivity analysis on intake data is unfeasible within the time and resources available. 

 

Changes to the opinion based on this comment: None 

Döhler GmbH (Germany) Comment 127. Ln 999-1001 The terms ‘core’ and ‘non-core’ foods appear to be subjective and unsupported by the 

evidence. At the consultation meeting, EFSA said that the categorisation was based on nutrient contribution, yet 100%FJ 

contains similar micronutrients and bioactives to whole fruit and a recognised source of vitamin C, potassium and folate. We 

are concerned that the inclusion of 100%FJ in the non-core foods category implies negative connotations and conflicts with 

some Member State’s FBDG which include moderate consumption of 100%FJ. Ln 1008-1014 Coding of drinks means that 

between 3-10% of products in the “fruit and vegetable juices” category contained added sugars when this does not align with 
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Contributor/Organisatio

n 
Comment and Reply 

the legal definition of 100%FJ which forbids the addition of sugars. It would make more sense to exclude products not 

adequately categorised. 

 

Reply: See reply to comment 121. 

 

Changes to the opinion based on this comment: As for comment 121. 

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Comment 128. Table 2: Food groups contributing to the intake of dietary sugars in the whole population and food 

groups used to define consumer groupsa »CEREALS Cereal and cereal-based products including bread but excluding fine 

bakery wares« If I understand correctly, the cereal group contains whole grains as well as ?cereal and cereal-based products«, 

which can be highly processed foods, loaded with free sugars, such as breakfast cereals. 

Attachment 

 

Reply: Yes, the group cereals includes whole grains and breakfast cereals but excludes fine bakery wares. 

 

Changes to the opinion based on this comment: None 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 129. P27 Ln 988-990 The most recent survey data has not been used in some cases. Please see section 

4.4 comments. Ln 999-1001 This opinion should not categorise food groups as ‘core’ or ‘non-core’ foods. This constitutes a 

FBDG and, as such, not within EFSA’s remit. Furthermore, the definition, particularly for non-core foods, is not in line with 

FBDGs which suggest they may be consumed in moderation/small amounts as part of a healthy, balanced diet. P28 Ln 1008-

1014 Coding of drinks means that between 3-10% of products in the “fruit and vegetable juices” category contain added 

sugars when this does not align with 100% fruit juices. It would make more sense to exclude products not adequately 

categorised. 

 

Reply:  

Point 1. In relation to dietary surveys included in the EFSA Comprehensive database, see reply yo comment 7, point 3. 

 

Point 2. See reply to comment 121. 
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Contributor/Organisatio

n 
Comment and Reply 

Changes to the opinion based on this comment: As for comment 121. 

4.3. Estimates of intake of total, free and added sugars from all dietary sources 

Contributor/Organisatio

n 
Comment and Reply 

Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

(Germany) 

Comment 130. Chapter 4.3, Tables 3-5 „ Estimates of intake of total, free and added sugars from all dietary sources”: 

In the Tables 3-5 of the draft scientific opinion, only the minimum and maximum mean values of total, free and added sugars 

across European surveys were reported by population groups. A reduction to the minimum and maximum mean values makes 

it impossible to classify the sugar intake in Europe e.g. in regard to the recommendations of the WHO. For example, the intake 

of free sugars (Energy%) in adults ranges between 6 and 15 E% (min/max) across European surveys. We propose to calculate 

a mean value across all studies in addition (at least for Table 5). 

 

Reply: As explained in Section 4.2 of the opinion, consumption data were collected using repeated 24-hour dietary recalls or 

dietary records covering from two to nine days per subject. Because of the differences in the methods used for data collection, 

direct country-to-country comparisons are not always possible. In this context, calculating mean values across studies to 

obtain meaningful data is not possible. Data on intake estimates for each survey, population group and country can be found 

in Annex D. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisatio

n 
Comment and Reply 

Nutrition Institute, Ljubljana, 

Slovenia (Slovenia) 

Comment 131. Figure 3 mention, that sugar intake estimates were 'cross-checked' with published intake values, but 

the document does not provide all the detail on this. Considering that the used methodology build on FOODEX2 groups, and 

not on the specific products repored in the EU Menu surveys, this could result in issues with calculated sugar intakes. Cross-

check of the results with published data (sugar intakes, estimated with other aproaches) is therefore very important indicator, 

if the used method provided good estimates of sugar intakes. I suggest that document is ammended with more details in a 

paragraph with such a comparison. Please note that in Slovenia this topic was addresses in the national research project 

"Sugars in human nutrition" (https://nutris.org/en/projects/sugars-in-human-nutrition-availability-in-foods-dietary-intakes-

and-health-effects) which generated very interesting data for comaprisons. Dietary intake of total/free sugar in the population 

(exploitation of EU Menu data for Slovenia): https://doi.org/10.3390/nu12061729 Note that in the latter study we investigated 

total/free sugar intakes in adolescents, adults and elderly population with very different methodology than in draft EFSA's 

report, but our observations seems quite comparable. 

 

Reply: See reply to comment 118. 

 

Changes to the opinion based on this comment: As for comment 118. 
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4.3.1. Adults and elderly 

Contributor/Organisatio

n 
Comment and Reply 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 132. P31-2 paragraph 4.3.1.1 Whole population: Are the characteristics, especially the age range, of the 

populations comparable? 

 

Reply: Yes. Age ranges defining population subgroups in the EFSA Comprehensive database are also specified in Tables 3 to 

5. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 133. P32 Ln 1092-1114 We question the relevance in noting that consumers of SSBs consume the most 

added and free sugars from all sources. However, it does suggest that added/free sugars and their food sources should be 

specifically considered as a source of confounding in the RoB assessment for PCs in order to increase certainty relating to SSB 

consumption (see Annex I comments). Regardless, information on consumers is meaningless without also noting their 

proportion, which varies widely in every age group. For example, in elderly for free sugars, the percentage of consumers of 

SSBs ranges between 6% and 89%, meaning it is very difficult to draw meaningful conclusions from this information. 

 

Reply: 

Point 1. Information on consumers reflects the high variability in the intake of added and free sugars from non-core foods 

across population groups and countries. This information can help Member States when establishing FBDGs. 

 

Point 2. See reply to comment 430 (under Annex I). 

 

Changes to the opinion based on this comment: None. 

 

4.3.2. Infants 
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Contributor/Organisatio

n 
Comment and Reply 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 134. P32-3 paragraph 4.3.2 Infants: How is the intake of lactose from breastmilk taken into account in the 

assessment of total sugar intake? 

 

Reply: Human milk has been attributed a content of lactose of 6.93 g/100 mL in the Food Composition Database. 

 

Changes to the opinion based on this comment: None. 
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4.3.4. Adolescents 

Contributor/Organisation Comment and Reply 

Verband der deutschen 

Fruchtsaft-Industrie VdF 

(Germany) 

Comment 135. line 1277: see comment to Annex D. German data from national nutrition survey II needs to be 

cross-checked. 

 

Reply: See reply to comments 474 and 475. 

 

Changes to the opinion based on this comment: As for comments 474 and 475. 

 

4.4. Overview of published data on intake of total, added and free sugars collected by Member States 

Contributor/Organisatio

n 
Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 136. Line 1362-1372: From a review of the dietary surveys (in Annex C, Table 4), it seems EFSA has not 

always used the most recent survey data. Many countries have more recent data, mostly within EFSA’s cut-off date for 

inclusion. Approximately half of surveys in children and adolescents are pre-2010. The use of old consumption and composition 

data will not reflect the progress that has been made across the European food and drink industry in reducing sugars (1), 

including The Netherlands. (1) https://www.fooddrinkeurope.eu/industry-actions. 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None  
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Contributor/Organisatio

n 
Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish Food and 

Drink Federation (Spain) 

Comment 137. Line 1362-1372: From a review of the dietary surveys (in Annex C, Table 4), it seems EFSA has not 

always used the most recent survey data. These countries have more recent data, mostly within EFSA’s cut-off date for 

inclusion: Bulgaria, Denmark, Finland, Germany, Hungary, Ireland, Sweden, UK. For example, instead of the data of German 

EsKiMo-KiGGS wave II (2014-2017) the baseline data of EsKiMo (2003-2006) were used. This is very likely to have a substantial 

impact on the results on country level, as the EsKiMo-KIGGS wave II shows reduction in the consumption of several food 

groups (e.g., sugar-sweetened beverages and confectionery) (1). In some cases, even when the most recent data has been 

used, these surveys are very old e.g. Czech Republic (2003-4), Germany (2001-2007) and Italy (2005-6). Approximately half 

of surveys in children and adolescents are pre-2010. The use of old consumption and composition data will not reflect the 

progress that has been made across the European food and drink industry in reducing sugars (2). (1) DOI: 10.17886/RKI-

GBE-2018-065 (2) https://www.fooddrinkeurope.eu/industry-actions 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None  

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 138. Line 1362-1372: From a review of the dietary surveys (in Annex C, Table 4), it seems EFSA has not 

always used the most recent survey data. These countries have more recent data, mostly within EFSA’s cut-off date for 

inclusion: Bulgaria, Denmark, Finland, Germany, Hungary, Ireland, Sweden, UK. For example, instead of the data of German 

EsKiMo-KiGGS wave II (2014-2017) the baseline data of EsKiMo (2003-2006) were used. This is very likely to have a substantial 

impact on the results on country level, as the EsKiMo-KIGGS wave II shows reduction in the consumption of several food 

groups (e.g. confectionery and cakes and biscuits) (1). In some cases, even when the most recent data has been used, these 

surveys are very old e.g. Czech Republic (2003-4), Germany (2001-2007) and Italy (2005-6). Approximately half of surveys 

in children and adolescents are pre-2010. The use of old consumption and composition data will not reflect the progress that 

has been made across the European food and drink industry in reducing sugars (2). (1) DOI: 10.17886/RKI-GBE-2018-065 

(2) https://www.fooddrinkeurope.eu/industry-actions 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None  
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Contributor/Organisatio

n 
Comment and Reply 

BEUC – The European 

Consumer Organisation 

(Belgium) 

Comment 139. As noted by EFSA (1380), different definitions of the key concepts of ‘added sugars’ and ‘free sugars’ 

are being used across countries. We think that is of vital importance that – as has been suggested in the report- standardised 

definitions for these concepts should be used. We advocate a comprehensive definition of ‘free sugars’. As we wrote in our 

response to the consultation for the draft protocol, ‘free sugars’ such as concentrated fruit juices, fruit purées or honey are 

often added to products for their sweetening properties. Evidence from tests from our members suggests that this is 

increasingly the case for sweetening substances like purées and pastes. Fruit and vegetables purées and pastes should 

therefore be treated in the same way as concentrated fruit and vegetable juices and should be included in the definition of 

‘free sugars’. The definition of ‘free sugars’ that is currently used in the UK can serve as an example. With the current definition 

of ‘free sugars’, dietary surveys risk to underestimate the intake of ‘free sugars’ and could give the wrong signal to food 

producers. Only with adequate and standardised definitions of the key concepts will Member States be able to effectively 

implement policy measures. 

 

Reply: To develop the food composition database on free sugars, the definition by WHO (2015)  has been applied as strictly 

as possible by the mandate requestor. Whether sugars in fruit and vegetable purées and pastes should be classified or not as 

free sugars is outside EFSA’s remit. 

 

Changes to the opinion based on this comment: None 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 140. P37 L1362-8 The comparison of the EFSA intake data with the results from national (aggregated) 

sugars intake data is hampered by the absence of data, differences in the exposure assessed and in age ranges whereby the 

validation of the EFSA data is imperfect and this is confirmed by the differences presented in the lines 1373-89. Will the Panel 

include a disclaimer? P37 L1386-7 So, there is substantial bias in the intake data presented by the Panel. Will the panel include 

a warning to use the data with great care? 

 

Reply: Uncertainties in EFSA intake estimates for dietary sugars are extensively discussed in the opinion. Differences in intake 

estimates between EFSA and national surveys do not automatically mean that EFSA estimates are biased for the reasons 

explained. In most cases, intake estimates by EFSA were lower than published intake estimates for the same surveys. 

 

Changes to the opinion based on this comment: None 
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Contributor/Organisatio

n 
Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 141. P37 Ln 1362-1372 From a review of the dietary surveys (in Annex C, Table 4), it seems EFSA has not 

always used the most recent survey data. These countries have more recent data, mostly within EFSA’s cut-off date for 

inclusion: Bulgaria, Denmark, Finland, Germany, Hungary, Ireland, Sweden, UK. Where comparisons could be made, soft 

drink intake was lower in these more recent surveys. Therefore, we strongly recommend that the most recent data is used 

going forward. In addition, it should be noted that in some cases even when the most recent data has been used, these 

surveys are very old eg Czech Republic (2003-4) and Italy (2005-6). Approximately half of surveys in children and adolescents 

are pre-2010. The use of old consumption and composition data (as outlined above, in Annex B and Annex C comments and 

examples in Upload B) will not reflect the progress that has been made by the soft drinks industry in reducing sugar across 

the category. Our sugar reduction efforts include 13.3% reduction in added sugars on average across Europe from 2000 to 

2015; and a further 14.6% reduction on average from 2015 to 2019 (5). 

Attachment 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: As for comment 7.  

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 142. On page 37, line 1362 – 1368 and 1386 – 1387, EFSA states that the comparison of the EFSA intake 

data with the results from national sugars intake data is hampered by the absence of data, differences in the exposure 

assessed and in age ranges as well as that similar to added sugars, EFSA values for free sugars were generally lower than 

national values, across all surveys and population groups (up to 21%). In both cases, EFSA presents a substantial bias in 

intake data and therefore, should include an additional information that the data should be used with great care and is hard 

to compare. 

 

Reply: See reply to comment 140. 

 

Changes to the opinion based on this comment: None  
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4.5. Uncertainty analysis 

Contributor/Organisation Comment and Reply 

Lebensmittelverband 

Deutschland (Germany) 

Comment 143. Page 38, lines 1409-23: Data from the German NVS II are likely to be biased, e.g. with regard to the 

intake of fruit juices, since the 24-h recall method requires a correct identification of foods eaten and the estimation of portion 

size. Systematic errors: Annex C, Table 4 shows that EFSA has not always used the most recent dietary surveys. E.g. instead of 

the German KiGGS Wave II (2014-2017) the baseline data of KiGGS (2003-2006) were used. This is very likely to have a substantial 

impact on the results on country level, as the KIGGS Wave II shows reduction in the consumption of several food groups (e.g. 

sugar-sweetened beverages and confectionery). Source: • Krug et al. (2018): Sport- und Ernährungsverhalten bei Kindern und 

Jugendlichen in Deutschland – Querschnittergebnisse aus KiGGS Welle 2 und Trends. Journal of Health Monitoring, 3(2), 3–22. 

Retrieved 17.9.2021, from 

https://edoc.rki.de/bitstream/handle/176904/5687/JoHM_02_2018_Sport_Ernaehrungsverhalten_KiGGS-

Welle2.pdf?sequence=1&isAllowed=y. Additionally, we like to draw attention to the fact that literature with inconsistent definitions 

of food groups e.g. confectionery were combined (e.g. the surveys from Germany KIGGS, NVS II, VELS or surveys from Austria 

AT-ADOLESCENTS), which should be mentioned as an additional source of uncertainty. Lines 1425-26: The Panel states “the 

EFSA Nutrient Composition Database contains data on total sugars from national food composition databases up to 2012.” We 

like to highlight that in Germany several sector association agreed on a framework agreement for the reduction and innovation 

strategy of the federal government and are therefore committed to gradually reduce the sugar, salt and fat in content of selected 

product groups on a voluntary basis. Given that the strategy started at the end of 2018 and runs until 2025, data from 2012 are 

very likely to be outdated representing a considerable source of error with regard to the intake analyses on country level. 

 

Reply: 

Point 1. In relation to inconsistencies regarding the definition of food groups across surveys, all surveys are coded in the FoodEx2 

system to avoid such discrepancies. Old surveys (which were initially submitted in FoodEx1) have also been recoded to FoodEx2, 

taking into account not only the original food category but also free text information on the product consumed in order to classify 

it as accurately as possible. See also answer to comment 473. 

 

Point 2. In relation to food composition data and intake estimates for dietary sugars, see reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None   
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Contributor/Organisation Comment and Reply 

ANSES (France) Comment 144. On page 38 of the draft opinion, regarding composition data on sugars, it is mentioned that “major 

contributing food categories were checked in the Mintel’s Global New Products Database for confirmation, which is expected to 

minimize the uncertainty associated to changes in recipes and ingredients over time”. No precision in Annex B of the draft 

opinion was found on that topic. Could the methodology for checking be precised? For example, were all products available in 

the Mintel database linked to a food category and has the distribution of their sugar content then been compared to the 

distribution observed for sugar contents in the EFSA Nutrient Composition database? Were means compared? If yes, which 

criteria (statistical or mathematical criteria) were used for identification of discrepancies? 

 

Reply:  Mean values and range of the total sugar content of the corresponding products have been checked. Note that one-to-

one linkage between Mintel’s GND subcategories and the FoodEx2 coding is not always possible, thus the comparison was not 

systematic and should be considered as indicative. 

 

See also reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None.  

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish Food and 

Drink Federation (Spain) 

Comment 145. Lines 1425-31: As acknowledged in the draft opinion, the EFSA nutrient composition database only 

contains data on total sugars from national food composition databases up to 2012. However, the European food and drink 

industry has been intensively accelerating reduction of sugars since 2012, so the market now differs significantly compared to 

2012. Although more recent reductions should, in theory, be captured by using the Mintel GNPD; however, this data is only 

indicative and not an accurate source of the most recent sugars content of products. Mintel appear to be inconsistent and 

delayed in some markets and are often considerably different to products currently available. Furthermore, the certainty of 

evidence required to prove a cause-and-effect relationship, and thus for a health claim to be approved, is 75-100%. It is unclear 

what the reasoning is for accepting lower certainties in the evidence in this Draft Opinion, compared with the framework used 

in Health Claim assessments. Line 1419: It appears that EFSA has not used the most recent survey data in some cases (please 

see our comments in section 4.4). This should also be mentioned as ?Other systemic errors?. Line 1462: We like to indicate that 

literature with inconsistent definitions of food groups e.g. confectionery were combined (e.g. the surveys from Germany 

EsKiMo/KIGGS, NVS II, VELS or surveys from Austria AT-ADOLESCENTS), which should be mentioned as an additional source of 

uncertainty. 

 

Reply: 
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Contributor/Organisation Comment and Reply 

Point 1. In relation to food composition data and intake estimates for dietary sugars, see reply to comment 7, point 3. 

 

Point 2. As for the level of certainty ‘required’ to draw conclusions, see reply to comment 6, point 3. 

 

Point 3. In relation to inconsistencies regarding the classification of food groups across surveys, see reply to comment 143, point 

1. 

 

Changes to the opinion based on this comment: None  

CAOBISCO (Belgium) Comment 146. Lines 1425-31: As acknowledged in the draft opinion, the EFSA nutrient composition database only 

contains data on total sugars from national food composition databases up to 2012. However, the European food and drink 

industry has been intensively accelerating reduction of sugars since 2012, so the market now differs significantly compared to 

2012. Although more recent reductions should, in theory, be captured by using the Mintel GNPD; however, this data is only 

indicative and not an accurate source of the most recent sugars content of products. Mintel appear to be inconsistent and 

delayed in some markets and are often considerably different to products currently available. Furthermore, the certainty of 

evidence required to prove a cause-and-effect relationship, and thus for a health claim to be approved, is 75-100%. It is unclear 

what the reasoning is for accepting lower certainties in the evidence in this Draft Opinion, compared with the framework used 

in Health Claim assessments. Line 1419: It appears that EFSA has not used the most recent survey data in some cases (please 

see our comments in section 4.4). This should also be mentioned as ?Other systemic errors?. Line 1462: We like to indicate that 

literature with inconsistent definitions of confectionery (1) were combined (e.g. the surveys from Germany EsKiMo/KIGGS, NVS 

II, VELS or surveys from Austria AT-ADOLESCENTS), which should be mentioned as an additional source of uncertainty. This is 

also the case in other countries and moreover the definition of confectionery differs between the different countries which 

increases the uncertainty. (1) Definitions of the food group confectionery Autria AT-ADOLESCENTS-2018-2, ASNS ADULTS etc. 

(see Annex D, Table 6-8): Candies, soft and hard; Chewing gums, with sugar; Chocolate and chocolate products with sugar; 

Sauces for desserts/toppings; Foamed sugar products (marshmallows); Gum drops with sugar; Candies, hard, with sugar; Honey; 

Marzipan; Sugars, mono- and di-sacch 

 

Reply: 

Point 1. In relation to food composition data and intake estimates for dietary sugars, see reply to comment 7, point 3. 

 

Point 2. As for the level of certainty ‘required’ to draw conclusions, see reply to comment 6, point 3. 
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Contributor/Organisation Comment and Reply 

 

Point 3. In relation to inconsistencies regarding the classification of food groups across surveys, see reply to comment 143, point 

1. 

 

Changes to the opinion based on this comment: None  

WSRO (Great Britain), 

Anonymous (Great Britain) 

Comment 147. P38 L1429-1431: The limitations of using data from Mintel GNPD should be included, as Mintel is often 

not an accurate source of the most recent sugars content of products, due to data collection issues. 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None  

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 148. P38 Paragraph 4.5 Uncertainty analysis: This is not an uncertainty analysis but a qualitative inventory 

of uncertainties. Will the Panel conduct a true uncertainty analysis? P39 L1457-62 Without a (sensitivity) analysis this is an 

assumption, and the impact can differ for the mean and percentile values. Will the Panel conduct an analysis on this point? 

 

Reply:  Uncertainty can be evaluated in different ways, as suggested in the EFSA guidance on Uncertainty Analysis in Scientific 

Assessments (EFSA Scientific Committee, 2018). In this opinion, a qualitative uncertainty analysis of the intake assessment was 

conducted because it was considered sufficient and appropriate within the time and resources available. There is no current plan 

to carry out a sensitivity analysis. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 149. P38-39 L1390-1473: There are many serious uncertainties and assumptions needed for the assessment 

of the intake of sugars. Some examples are: The Panel assigned one value for the amount of added and free sugars for Europe. 

Data collection in several surveys is conducted more than 10 years ago. Different food consumption methods are used. Short 

term intake (many intake data are from surveys based on 2-7 days). Recent reformulations of the industry are not considered. 

Misreporting by the respondents. Furthermore, there is evidence (L1373-1389) for incorrect estimations by the Panel 

(comparison with results of Member States) in the assessment of the intake of sugars in Europe. Therefore, the harmonization 

of the dietary intake data is biased. Will the Panel request the Member states, who are familiar with the data of their country, 
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Contributor/Organisation Comment and Reply 

to redo the assessment of the intake of sugars? Is the Panel planning to conduct sensitivity analyses? P38 L1425-1431: The 

composition data are at least eight years old (up to 2012). The industry in many European countries is reformulating their 

products in that the sugar containing products, especially sugar-sweetened beverages, have now a lower sugar content than in 

the food composition tables used in the studies included in the draft opinion of the Panel. By definition food composition data 

lag behind the reality since an update takes time and can only be done when the sugar content has actual changed. Therefore, 

the intake data in the draft opinion of the Panel are outdated. What will the Panel do with the overestimation of the intake of 

sugars due to the usage of figures on sugar contents that are too high? 

 

Reply: 

Point 1. As specified in the protocol, a single nutrient composition database for total sugars was developed from the 

information available in the national food composition databases. A similar process has been undertaken to build the EFSA’s 

food composition database for a number of vitamins and minerals in order to support EFSA’s scientific opinions on DRVs for 

nutrients. This is common practice when carrying out risk assessments at EU level, so that differences in intake can be 

attributed to differences in consumption patterns. There is no current plan to carry out a sensitivity analysis. 

 

Point 2. In relation to the uncertainties associated with food composition data and intake estimates for dietary sugars, see reply 

to comment 7, point 3. 

 

Changes to the opinion based on this comment: None. 
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Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 150. Line 1419: It appears that EFSA has not used the most recent survey data in some cases (please see 

our comments in section 4.4). This should also be mentioned as ?Other systemic errors?. Line 1462: We like to indicate that 

literature with inconsistent definitions of confectionery (1) were combined (e.g. the surveys from Germany EsKiMo/KIGGS, NVS 

II, VELS or surveys from Austria AT-ADOLESCENTS), which should be mentioned as an additional source of uncertainty. (1) 

Definitions of the food group confectionery Autria AT-ADOLESCENTS-2018-2, ASNS ADULTS etc. (see Annex D, Table 6-8): 

Candies, soft and hard; Chewing gums, with sugar; Chocolate and chocolate products with sugar; Sauces for desserts/toppings; 

Foamed sugar products (marshmallows); Gum drops with sugar; Candies, hard, with sugar; Honey; Marzipan; Sugars, mono- 

and di-saccharides; Syrups (molasses and others). Germany EsKiMo/KIGGS (2006): Sweets (Süßigkeiten); Honey; Jam; Ice 

Cream; Cocoa; Chocolate; Desserts (inkl. pudding); Instant beverages and beverage granulate. Germany NVS II: Sweets (e.g. 

chocolate, products with chocolate, sugar confectionery and boiled sweets/candys, muesli bars, fruit bars); Ice Cream (e.g. dairy 

ice cream, soft ice cream); Sweet spreads (e.g. fruit spreads, jam, Honey, Sirup, spreads with cocoa and nuts); Sweeteners 

(e.g. sugars, bulk sweeteners, artificial sweeteners). Germany VELS: Sugars (only sugars used for sweetening) and confectionery 

 

Reply: See reply to comment 143, point 1. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 151. P38 L1422 Food consumption surveys need to better capture the type of SSB consumed. Excluding 

diet/no sugar, these can include low-sugar, low-calorie, and reduced sugar, and ‘regular’ soft drinks. This is supported by data 

in Annex C which suggests a much lower intake of diet drinks (8.6% of eating occasions for soft drinks) compared to current 

market data showing 29% of soft drinks sales in Europe are low/no calorie (6). L1425-1431 As acknowledged, the EFSA FCD 

only contains average data on total sugars from national FCDs up to 2012. The soft drinks industry has been intensively 

accelerating reduction of sugars in products since 2012, so the market now differs significantly. It is not clear whether variability 

in sugars content prompted further checks on sugars content of soft drinks and therefore whether these significant sugar 

reductions have been captured. In any case, data from Mintel GNPD is only indicative and not an accurate source of the most 

recent sugars content of products. See Annex B comments and Upload B for examples of reformulated products not updated in 

Mintel resulting in large differences in sugars content. Updates to Mintel appear to be inconsistent and delayed in some markets 

and often differ considerably from products currently available. P39 L1439-1442 There are clear examples where the average 

sugars content of soft drinks categories has been overestimated – see comments Annex C. Due to the significant reformulation 

in this category (7), there is likely to be a large overestimate of sugars in soft drinks in the composition tables, which will reflect 

in the contribution of beverages to added/free sugars intake. L1457-1459 It is highly likely that diet/no sugar soft drinks have 

been significantly under-represented in the composition data. Sugar and calorie content of soft drinks varies widely on the 

current market incl diet, no sugar, low-sugar, low-calorie, reduced sugar and regular soft drinks, which need to be captured 

using facets. 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None. 

5. Methodological considerations when estimating intakes of dietary sugars and their sources and their relationship 
to disease endpoints in observational studies 

Contributor/Organisatio

n 
Comment and Reply 

Anonymous (Great Britain) Comment 152. As noted in the Draft Opinion, the EFSA Food Composition Database (FCD) only contains average 

data on total sugars from national FCDs up to 2012. A major limitation is that data do not reflect recent industry-wide 
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Contributor/Organisatio

n 
Comment and Reply 

reformulation efforts. FCDs not being regularly updated, to capture reformulation, is of particular importance and we suggest 

greater emphasis is placed on this. For example, the UK’s Sugar Reduction Progress Reports highlight significant reformulation 

over recent years across product categories including breakfast cereals, yogurts and fromage frais. In addition to the use of 

Mintel data, it would be helpful to give examples of product categories in which significant reformulation has been achieved 

in Europe in recent years. Section 5.1.1.2 should include the inherent limitations of data from Mintel GNPD, as Mintel is often 

not an accurate source of the most recent sugars content of products, due to data collection issues. 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 153. It would be helpful to give examples, in this section, of product categories in which significant 

reformulation has been achieved in Europe in recent years. 

 

Reply: This aspect is out of the scope of the opinion. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 154. P40-41 Table 6: Most prospective cohort studies are based on FFQs. This method is specific to study 

groups and research aims; uses a closed-ended questionnaire has a low accuracy (recall bias); requires accurate evaluation 

of developed questionnaires. These questionnaires are designed to classify the respondents in the right order in the intake 

distribution and not for an accurate quantification of the intake. EFSA protocol on dietary intake data: ‘Surveys with only one 

observation day per subject, or which used food frequency questionnaires (FFQ) for data collection, were excluded.’ indicates 

that the Panel is aware of the weakness of FFQ’s in a quantification of the intake. Furthermore, most prospective cohort 

studies were not designed to study the association between the intake of sugars and metabolic disease endpoints and the 

data may be collected for a different purpose. Then it is most likely that the FFQ is incomplete regarding the intake of sugars. 

Therefore, a ‘threshold’ based on the intake distributions obtained with FFQ in prospective cohort studies is an 

underestimation. How will the Panel correct for this underestimation? The Panel looks at an upper limit for the intake of 

sugars. Therefore, frequency categories of the servings in a cohort study must be converted to dietary sugars with three 

assumptions: mean frequency of the servings, serving size and sugars content of the serving. This is one of the reasons that 
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Contributor/Organisatio

n 
Comment and Reply 

quantification of an upper limit based on cohort studies is a problem. The panel converted several frequency categories from 

FFQs in a quantitative amount and used frequencies in the dose-response associations. According to the protocol this is not 

acceptable. Will the Panel exclude the studies without a quantification of the intake of sugars (for instance E% of sugars) and 

not use doses that were not assigned in the original paper? 

 

Reply: 

The EFSA Comprehensive database excludes dietary surveys using FFQs as dietary assessment method because they do not 

capture foods as eaten that can be classified individually in FoodEx2. 

 

The issue of potential errors in intake estimates of nutrients from FFQ due to an inappropriate design is acknowledged in the 

Opinion (Table 6). More broadly, the magnitude of errors will depend on the characteristics of the questionnaire (design and 

validity), as well as other factors such as recall bias or selective reporting by the participants, and the quality and 

representativeness of the food composition data, among others. The Panel discusses the limitations of dietary assessment 

methods for estimating intakes of dietary sugars in observational studies in Section 5.1 of the Opinion. 

 

Valid semi-quantitative FFQ are considered useful and adequate dietary assessment methods to classify subjects according to 

their level of exposure and assess relationships between the exposure and health endpoints in PCs, i.e. for the purpose of 

hazard identification. The validity of semi-quantitative FFQ was considered in assessing risk of bias related to the exposure 

assessment for each individual study and each exposure of interest. Studies using poorly validated (or non-validated) semi-

quantitative FFQ were at risk of bias in relation to the exposure assessment and are identified as such in Appendix L, Annex 

I and Annex K of the opinion. Risk of bias judgements were considered when drawing conclusions and the related level of 

certainty on each relationship (i.e. ‘Risk of bias’ is among the domains considered in the comprehensive uncertainty analysis 

as downgrading factor).  

 

Regarding the quantification of sugars intake, based on the available evidence, there was no support for causal and positive 

relationships between the intake of total/added/free sugars and any health endpoint for metabolic diseases as assessed in 
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Contributor/Organisatio

n 
Comment and Reply 

PCs (i.e. mostly in isocaloric exchange with other macronutrients). Therefore, the Panel did not conduct any quantitative 

dose–response assessment of the relationship between the intake of total/added/free sugars and chronic metabolic diseases 

based on PCs. 

 

Overall, potential errors in estimating sugars intake in observational studies was a critical source of uncertainty in the BoE; 

the Panel identified the development and validation of reliable methods and (bio)markers of intake for dietary sugars as a 

research priority to inform the setting of an UL for dietary sugars. 

 

Changes to the opinion based on this comment: None. 

Juice Products Association 

(United States) 

Comment 155. Cause and effect should not be inferred from prospective cohort studies (PCS). EFSA should consider 

including RCT data that evaluated 100%FJ (fruit juice) related endpoints when reviewing 100%FJ.  EFSA stated in its recent 

scientific guidance on health claims applications, that the only way to show a food/nutrient can exert the claimed effect in 

humans and that the effect is specific for the food/nutrient is through human intervention studies. This implies that prospective 

cohort studies would not be acceptable for establishing a cause-and-effect relationship between a food/nutrient and health 

outcome.  Related to 100%FJ the EFSA report does not take into account evidence from RCT’s and meta-analyses (MA) 

showing no impact of 100%FJ on clinical markers for risk of T2DM and gout. JPA asks EFSA to reconsider the cause-and-

effect conclusion for 100%FJ and these conditions. Some of the modes of action underlying potential adverse health effects 

of dietary sugars and their sources, reported by EFSA, related to 100%FJ are not supported by evidence from RCT’s and MA. 

For this reason, JPA asks EFSA review the below studies when determining whether associations from PCS reflect causal 

relationships with disease endpoints.  A MA of RCTs reported 100% orange juice does not increase C-reactive protein (a 

marker of inflammation) (Alhabeeb et al. 2020; Crit Rev Food Sci Nutr). Four MA of RCTs lasting 4 weeks to 6 months reported 

no statistically significant adverse effects on markers of glucose regulation, including insulin resistance, after regular 100%FJ 

consumption (Choo et al. 2018, BMJ 363: k4644; D'Elia et al. 2020, Eur J Nutr 60: 2449-2467; Murphy et al. 2017; J Nutr Sci 

6: e59; Wang et al. 2014, PLoS One 9: e95323). These markers are relevant to T2DM risk. A MA controlled feeding trials (8 

on 100%FJ) reported the addition of 100%FJ to diets significantly lowered uric acid (Ayoub-Charette et al. 2021, J Nutr 151: 

2409-2421). 
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Contributor/Organisatio

n 
Comment and Reply 

 

Reply: 

Point 1. Regarding the focus on beverages as sources of sugars, see reply to comment 5, point 1. 

 

Point 2. As for the classification of fruit juices in PCs and the conclusions on this food source, see reply to comment 1. 

 

Point 3 on clinical significance: see reply to comment 2, point 7. 

 

Point 4. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices). 

 

Changes to the opinion based on this comment: As for comments 1 and 5. 

5.1. Dietary assessment methods 

Contributor/Organisatio

n 
Comment and Reply 

WSRO (Great Britain) Comment 156. P42 L1500-1501: As noted in the Draft Opinion, the EFSA Food Composition Database (FCD) only 

contains average data on total sugars from national FCDs up to 2012. A major limitation is that data do not reflect recent 

industry-wide reformulation efforts. For example, the UK’s Sugar Reduction Progress Reports highlight significant 

reformulation over recent years across product categories including breakfast cereals, yogurts and fromage frais. It should be 

acknowledged that there may be large overestimates of sugars content certain product categories. P42 1501: It would be 

helpful to give examples, in this section, of product categories in which significant reformulation has been achieved in Europe 

in recent years. P42 L1505-13: FCDs not being regularly updated, to capture reformulation, is of particular importance and 

we suggest greater emphasis is placed on this in L1505-13, with a caveat given that the intake data should be interpreted 

with caution. 

 

Reply: See reply to comment 7, point 3. 
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n 
Comment and Reply 

 

Changes to the opinion based on this comment: None. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 157. P40-1 Table 6: Include a statement that food frequency questionnaires are designed to rank the 

respondents in the study and are not designed to estimate the dietary intake in quantitative terms. Will the panel downgrade 

the certainty of associations that are based (mainly) on studies that used food frequency questionnaires to assess the dietary 

intake? 

 

Reply: See reply to comment 154. 

 

Changes to the opinion based on this comment: None. 

Juice Products Association 

(United States) 

Comment 158. It is unclear whether the dietary assessment tools noted in US prospective cohort studies used by 

EFSA report only on 100% fruit juice or include sweetened fruit drinks and sugar-sweetened soft drinks (SSB’s).  In the Draft 

Opinion on sugars, EFSA defines 100% fruit juice as ‘unsweetened fruit juices’ and specifically excludes sugar-sweetened fruit 

juices and sugar-sweetened soft drinks from this category (Table 9, page 54). In the US 100% juice is defined as having no 

added sugar. However, both qualitative and quantitative surveys have found that in the US there is much confusion around 

the difference between 100% juice and juice drinks. This confusion and misinformation surrounding juice is found in all 

segments of the population including consumers, health professionals and research scientists. It also leads to misreporting, if 

not carefully managed. Some data bases combine both fruit drinks and 100% fruit juice and mistakenly report this as “fruit 

juice”. Based on a review of the of the dietary assessment tools in several US prospective cohort studies which influenced the 

direction and significance of the associations between 100% fruit juice and risk of obesity, type 2 diabetes and gout, it is 

doubtful that the food frequency questionnaire was sufficiently detailed to distinguish between intake of 100% fruit juice and 

intake of other juice-based drinks. Furthermore, in the remaining NHS, HPFS and WHI questions, there is no place to record 

consumption of sugar-sweetened juice drinks or juice cordials. Hence there is a risk that consumption of these has been 

incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ or ‘other fruit juices’ and the questionnaire actually is 

measuring a combination of 100% fruit juice and unspecified fruit drinks, as mentioned above. 

 

Reply: See reply to comment 1. 
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Changes to the opinion based on this comment: As for comment 1.  

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 159. On page 40 – 41, table 6 “Characteristics of dietary assessment methods and related sources of bias”, 

it is stated that food frequency questionnaires are designed to rank the respondents in the study and are not designed to 

estimate the dietary intake in quantitative terms. Does this limitation was considered in the rating of the “level of certainty” 

by EFSA to downgrade the certainty if food frequency questionnaires were used? 

 

Reply: See reply to comment 154. 

 

Changes to the opinion based on this comment: None  
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5.1.1. Sources of error in estimating the intake of dietary sugars and their sources 

Contributor/Organisatio

n 
Comment and Reply 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 160. P42 L1477-9 The draft opinion of the Panel heavily depends on food frequency questionnaires 

(prospective cohort studies) and 24-h recalls (national surveys). Therefore, conclusions should be made with enough 

prudency. For instance, the differences should not only be significant and relevant but also big enough to be sure that bias 

cannot have created the difference. P42 L1505-13 This implies that conclusions should be made with enough prudency. Will 

the Panel include a warning about the inaccuracies? 

 

Reply: Uncertainties in the BoE in relation to intake estimates calculated by EFSA are acknowledged in the opinion. 

See also reply to comment 154. 

 

Changes to the opinion based on this comment: None.  

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 161. P42 L1502-1513: From the first sentence it is clear that the estimates of added and free sugars are 

very uncertain. Will the Panel emphasize this throughout the final opinion, especially in the abstract and summary? The Panel 

used a ten-step approach to estimate the content of added and free sugars that is published in the literature. According to 

Louie et al. (2015) the four last steps are subjective. For instance, the last step is: assume that 50% of the total sugars are 

added sugars. Will the Panel include information on the % of figures that are based on the last four questions(together and/or 

separately) to get an impression about the quality of the data? What does this uncertainty mean for the final opinion on 

sugars? Louie, 2015: https://doi.org/10.1038/ejcn.2014.256 

 

Reply: The number of linking categories in the EFSA Food Composition Database to which the content of added and free 

sugars was attributed at each step is in Table 2 of Annex B. Uncertainties in the BoE in relation to intake estimates calculated 

by EFSA are acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None.  

Juice Products Association 

(United States) 

Comment 162. There is no indication that typical European juice consumption rates are detrimental to health or 

would increase risk of obesity, gout or T2DM.  The EFSA opinion does not appear to consider that typical 100%FJ (fruit juice) 

intakes in Europe, or those recommended in dietary guidance, are significantly lower than the top intake percentiles in 
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Comment and Reply 

Prospective Cohorts where significant associations with weight gain, T2DM risk and gout risk were seen. This gives an 

unwarranted impression that any intake of 100%FJ brings similar risk when, in fact, mean intakes may be below a threshold 

where no significant associations with disease risk are found. We ask EFSA to makes it clear that positive associations were 

found only at specific high intakes of 100%FJ. Furthermore, EFSA must also consider the multi-factorial nature of these 

conditions and the fact that lifestyle and genetics also play a significant role in addition to diet.  EFSA’s conclusion that any 

level of juice intake is causative in the development of obesity, type 2 diabetes and gout is unnecessarily reductive given the 

type and quality of data that is available to evaluators. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1.  

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 163. P42 L1479-1492 Dietary assessment methods need to better capture the sugars content/type of soft 

drink consumed (diet, no sugar, low-sugar, low-calorie, reduced sugars, regular sugars) along with serving size to estimate 

sugars intake from soft drinks. These can vary by as much as approximately 10g sugar/100ml. For studies to only consider 

effects of sugars-containing soft drinks, dietary assessment methods need to explicitly exclude diet or no-sugars soft drinks 

(see comments section 7). L1500-1501 and L1506-1507 FCDs not being regularly updated to include reformulations is of 

particular importance to the soft drinks category, due to significant reformulation over many years (7). It should be 

acknowledged that this is likely to lead to a large overestimate of sugars in soft drinks in composition databases. The soft 

drinks industry has been steadily decreasing sugars over many years including a 13.3% reduction in added sugars on average 

across Europe from 2000 to 2015; and a further 14.6% reduction on average from 2015 to 2019. (5) 

 

Reply: See reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None. 
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Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 164. On page 42, line 1505 – 1513, EFSA states that “A common limitation of these methods is the reliance 

on food composition information which may not be available for all food products consumed or may be outdated due to 

changing formulation. These methods require assumptions (e.g., regarding the proportion of specific ingredients) and 

subjective decisions (e.g., when using borrowed values form similar food products) to be made, which may introduce biases, 

The method used to assign content of added and free sugars to foods is seldomly described in observational studies and thus 

the extent of potential inaccuracies is difficult to assess. Also, the use of different definitions and nomenclatures across studies 

hampers comparisons.” Therefore, EFSA should add a note to point out these inaccuracies. 

 

Reply: Uncertainties regarding intake estimates of dietary sugars in PCs are already acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None. 
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5.1.2. Assessment of measurement error and risk of bias 

Contributor/Organisatio

n 
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Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 165. Lines 1535-41: There are no confirmation studies to confirm these results. 

 

Reply: This has been observed in several epidemiological studies and in studies validating the use of FFQs in specific 

populations. Stability of dietary habits through adulthood has been reported in different geographical areas and age groups 

(Mikkilä et al., 2005; Harrington et al., 2014; Thorpe et al., 2019; Appannah et al., 2020). 

 

Changes to the opinion based on this comment: None. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 166. Lines 1535-41: Although we agree that intake estimates should reflect long-term intakes, no evidence 

is provided to support these statements in relation to macronutrient intake or individual foods. 

 

Reply: See reply to comment 165. 

 

Changes to the opinion based on this comment: None. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 167. P42 L1518-67 This paragraph is not an assessment but a description of five risks of bias. Will the 

Panel provide an assessment of the direction of the bias and conduct a quantitative estimate of the size of bias? P43 L1537-

8 This is an assumption without scientific data to proof its validity. This is definitively not true for (young) children. What is 

the impact of this risk of bias? P43 L1553-5 Will the Panel conduct sensitivity analyses? 

 

Reply: 

Point 1. Section 5.1.2. describes potential sources of bias in relation to the intake assessment of sugars and their sources. 

These aspects were considered in appraising the risk of bias for each individual exposure–endpoint relationship included in 
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the assessment. Explanation for expert judgement based on considerations of these aspects in relation to the exposure 

characterisation are provided in Annex I. Judgement was limited to identifying the potential for bias without making 

assumptions about the direction and magnitude of the bias. This is because errors in dietary assessments can affect the intake 

estimates in different directions (i.e. both under and overestimations are possible) and the overall direction of the bias is 

difficult to predict. 

 

Point 2. Indeed the paragraph specifically refers to adults. 

 

Point 3. Several sensitivity analyses were conducted by the authors of publications reporting on individual PCs. These have 

been considered when assessing the RoB under ‘other sources of bias’. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 168. P43 L1534-1541: According to EFSA (2018) in the technical report on the public consultation (page 

15) the value for chronic intake refers to the whole duration of a life stage. This period can be quite long, especially among 

18–65-year-old, whereby it is unlikely that the dietary pattern will be stable in that period and the original data based on 2-7 

days cannot be a good reflection of the individual intake for that period. Souverein et al. (2011) studied four methods to 

estimate the usual intake distribution from two 24-h dietary recalls and found that the bias in the mean and the variation in 

the bias increases with a smaller sample size, higher variance ratios and with more pronounced departures (skewness) from 

a normal distribution. Will the Panel include a discussion about the uncertainty about the dietary intake data regarding the 

extrapolation of short-term intake data to chronic exposure? Souverein, 2011: https://doi.org/10.1038/ejcn.2011.93 

 

Reply: Uncertainties in intake estimates made by EFSA using the EFSA Comprehensive database and uncertainties in intake 

estimates assessed in PCs are already discussed in the opinion. 

 

Changes to the opinion based on this comment: None. 
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5.1.3. Consideration of energy intake and other dietary factors in observational analyses 

Contributor/Organisatio

n 
Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 169. Line 1568: As currently drafted, this section only considers energy intake. However, the title includes 

‘other dietary factors’. Methodological issues to reduce risk of confounding by other dietary factors and dietary patterns are 

not addressed within this section, while they should have been. 

 

• Reply: This aspect was considered in the appraisal of the risk of bias in relation to potential confounding (Annex I; ‘markers 

of diet quality’ was considered as a key potential confounder in relation to type 2 diabetes, obesity and abdominal obesity, 

cardiovascular diseases and hypertension; ‘Intake of meats, seafood, purine rich vegetables’  was considered as key 

potential confounder in relation to gout). However, it is acknowledged that the methods used to address this aspect were 

not described in Section 5.1.3. The text of the opinion has been complemented accordingly (see below). 

 

Changes to the opinion based on this comment: The following sentences have been added to Section 5.1.3: 
‘Confounding by dietary components is typically controlled by adjusting for individual dietary factors or for (aggregated) dietary 

pattern scores. As for other potential confounders, the adjustment strategy (e.g. choice of covariates, model selection) 

requires prior considerations, justification, and sound statistical methods.’ 

 

In addition, Table I2 in Annex I has been corrected, indicating that markers of ‘diet quality’ were considered for all chronic 

diseases endpoints. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

Comment 170. Line 1568: As currently drafted, this section only considers energy intake. However, the title includes 

‘other dietary factors’. Methodological issues to reduce risk of confounding by other dietary factors and dietary patterns should 

be addressed within this section. 

 

Reply: See reply to comment 169. 

 

Changes to the opinion based on this comment: As for comment 169. 
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(Spain), Spanish Food and 

Drink Federation (Spain) 

WSRO (Great Britain), 

Anonymous (Great Britain) 

Comment 171. P44 L1568: The title of this section is “Consideration of energy intake and other dietary factors in 

observational analyses” however, only energy intake is addressed. Other important dietary and lifestyle factors e.g., physical 

activity, dietary patterns/quality, should be discussed within lines 1570-1603. 

 

Reply: See reply to comment 169. 

 

Changes to the opinion based on this comment: As for comment 169. 

Anonymous (Germany) Comment 172. It is in our view not correct that nutrient residual models always adjust for TEI. This would generally 

only be done if TEI is considered a potential confounder (not a mediator) in the association. 

 

Reply: By definition, in a nutrient residual model, the coefficient corresponding to the nutrient residual provides an estimate 

of the association between the nutrient and the health outcome independent from energy. This allows the variation due to 

the nutrient composition of the diet (as opposed to the combination of dietary composition and total amount of food) to be 

evaluated directly (Willett et al., 1997). The inclusion of a term for total energy intake into the model is recommended when 

caloric intake has an important association with the outcome independent of nutrient intake (i.e. it reduces random error and 

confidence limits for the effect of the nutrient), and to observe the full effect of total energy intake (Willett, 2012). 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 173. P44 L1570-1572: The draft opinion used a nutritional model developed to address deficiency diseases: 

identify and isolate the single relevant nutrient, assess its isolated physiological effect, and quantify the intake level without 

any adverse effects on (chronic) diseases. Unfortunately, such reductionist models translate poorly to non-communicable 

diseases (Mozaffarian et al., 2018). One of the reasons is that it is difficult to isolate the effect of one dietary factor from the 

lifestyle and socio-demographics of those with a high intake of, for instance, the consumption of SSB. According to Khan & 

Sievenpiper (2016), Tsilas et al. (2017) and other scientists, SSB might be a marker of an unhealthy lifestyle. It has been 

shown that SSB consumers are different from those who do not consume sugary drinks; the former snack more, consume 
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more energy, smoke more, exercise less and have a poorer dietary pattern, all of which may be difficult to measure and adjust 

for in observational studies. However, it is well recognized that complete correction of such confounding variables is not 

possible due to residual confounding. Such variables might not be measured, measured imprecisely or not adjusted at all as 

the total number of confounders is unknown (Khan & Sievenpiper, 2016). According to Ioannidis (2018) almost all nutritional 

variables are correlated with one another; thus, if one variable is causally related to health outcomes, many other variables 

will also yield significant associations in large enough datasets. What is the evidence for the Panel to be confident that the 

associations found in observational studies are not biased and that the cause (the intake of sugar, SSB, fructose and 100% 

fruit juice) is undisputable? Will the Panel include a more comprehensive discussion about the dietary interdependencies (there 

are many articles in the literature on this subject) and conclude accordingly? 

Attachment 

 

Reply: See reply to comment 456. 

 

Changes to the opinion based on this comment: None 
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Juice Products Association 

(United States) 

Comment 174. Drinking 100%FJ (fruit juice) can improve diet quality. Several studies show populations with higher 

intakes of total fruit, including higher intakes of 100%FJ, had higher HEI scores than those with lower intakes of FJ. In 

children, data shows juice drinkers had higher intakes of vitamin C, magnesium, and potassium and lower intakes total fat, 

saturated fat, sodium and added sugar; no difference was found in total fiber intake. Juice drinkers also had higher 

consumption levels of whole fruit than non-fruit juice drinkers.  Drinking Juice, in appropriate amounts, does not impact weight 

status. The US Dietary Guidelines concluded that limited evidence suggests 100% juice intake in children is not associated 

with adiposity or height in children and adults. This confirms other studies showing 100%FJ does not impact weight status in 

children.(Crowe-White 2016)  A Boston University study published at BMC Nutrition by Lynn L. Moore DSc et.al found drinking 

100%FJ early in life is associated with healthier dietary patterns in later childhood without adversely impacting weight gain. 

In this longitudinal study, researchers tracked dietary data from 100 children 3-6 years of age in the Framingham Children’s 

Study and followed them for 10 years.  Data shows consumption of 100%FJ during preschool years is associated with higher 

intakes of whole fruit and total fruit and better diet quality through childhood and into middle adolescence demonstrating that 

drinking 100%FJ early in life can have positive long-term dietary benefits for children without affecting weight. A study by 

Agarwal in Nutrients (2019) found adult consumers had higher diet quality (10% higher HEI 2015 score), and higher intakes 

of energy, calcium, magnesium, potassium, vitamin C and D than non-consumers. This research showed that adults who 

consume 100%FJ had lower body mass index, lower body weight, 22% lower risk for being overweight or obese and 27% 

lower risk of metabolic syndrome. 

 

Reply: Diet quality and nutrient density of the diet were not eligible endpoints in this assessment. See also reply to comment 

1. 

 

Changes to the opinion based on this comment: As for comment 1. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 175. As currently written, this section only considers energy intake. However, the title includes ‘other 

dietary factors’. Methodological issues to reduce risk for confounding by other dietary factors and dietary patterns should be 

addressed within this section and refer to our comments in Annex I on this aspect of RoB. 

 

Reply: See reply to comment 169. 
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Changes to the opinion based on this comment: As for comment 169. 

 

5.2. Biomarkers of intake 

Contributor/Organisatio

n 
Comment and Reply 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 176. P45 L1604-54 Biomarkers of intake: What is the relevance of this paragraph for the opinion? 

 

Reply: The assessment of biomarkers of intake was considered when appraising PCs for the RoB in relation to the exposure 

assessment in individual studies. In addition, it is mentioned as one of the research priorities in order to set a UL for dietary 

sugars. 

 

Changes to the opinion based on this comment: None. 

 

6. Overview of dietary reference values and recommendations 

Contributor/Organisatio

n 
Comment and Reply 

ANSES (France) Comment 177. On page 47 of the draft opinion, it is mentioned that there is a recommendation for individuals of less 

than 100g/day for total sugars. The Anses opinion on the establishment of recommendations on sugar intake 

(https://www.anses.fr/en/system/files/NUT2012SA0186EN.pdf, p16-17/22) indicates that Anses recommends limiting total 

sugar intakes of the adult population to below the maximum value of 100 g per day, excluding lactose and galactose. Could 

these precisions on Anses recommendation (adult population, exclusion of lactose and galactose) be mentioned in the EFSA 

opinion, as footnote for example? 
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Reply: The suggested changes have been incorporated to the final version of the opinion. 

 

Changes to the opinion based on this comment: a footnote has been added to Table 8 specifying that the 

recommendation by ANSES on total sugars excludes lactose and galactose. It is also specified that the recommendation of 

≤100 g/day total sugars per day is for the adult population.  

Anonymous (Germany) Comment 178. Germany changed its recommendation end 2018 which is not noted. Hence, the date to which Table 

8 refers should at least be noted- Of note, a change in the US is noted, citing a reference from 2020. Ernst JB, Arens-Azevêdo 

U, Bitzer B, Bosy-Westphal A, de Zwaan M, Egert S, Fritsche A, Gerlach S, Hauner H, Heseker H, Koletzko B, Müller-Wieland 

D, Schulze M, Virmani K, Watzl B, Buyken AE for the German Obesity Society (DAG), German Diabetes Society (DDG) and 

German Nutrition Society (DGE) (2019) Quantitative recommendation on sugar intake in Germany. Short version of the 

consensus paper by the German Obesity Society (DAG), Ger-man Diabetes Society (DDG) and German Nutrition Society (DGE). 

Ernahrungs Umschau 66(2): 26?34This article is available online:DOI: 10.4455/eu.2019.006 there are some evidence based 

guideline p.eg. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce cardiovascular 

risk: The Task Force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and European 

Atherosclerosis Society (EAS) https://doi.org/10.1093/eurheartj/ehz455 or 

https://www.rheumatology.org/Portals/0/Files/Gout-Guideline-Early-View-2020.pdf which are giving advices to sugar or 

fructose or SSB intake. Why there are not taken into account or listed? 

 

Reply: The suggested changes have been incorporated to the final version of the opinion. 

 

Changes to the opinion based on this comment: : a footnote has been added to Table 8 specifying that the 

recommendation by the German Nutrition Society has been updated and it now endorses the WHO (2015) recommendation, 

that the intake of free sugars should be limited to less than 10% of total energy intake. 

Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

Comment 179. Existing Population Goals - Table 8: The German Nutrition Society (DGE) (along with the German 

Obesity Society and German Diabetes Society) recommends a maximum free sugar intake of no more than 10% of total 

energy intake (2019). The information given in Table 8 referring to the DGE position from 2012 is outdated. 

https://www.ernaehrungs-umschau.de/english-articles/12-03-2019-quantitative-recommendation-on-sugar-intake-in-
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(Germany) germany/ 

 

Reply: See comment 178. 

 

Changes to the opinion based on this comment: As for comment 178. 
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7. Hazard identification: methodological considerations 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain), 

Anonymous (Great Britain) 

Comment 180. P48 L1695 Fig 5: Within Figure 5, other dietary factors and patterns (in addition to energy intake) 

should be considered as potential confounders. This is relevant for both observational studies and intervention studies where 

background diet can confound results. 

 

Reply: Figure 5 was in the protocol to illustrate the conceptual framework for the assessment, which went for public 

consultation before adoption. Energy intake was considered as mediator of the relationhsip between sugars intake and disease 

risk (and not as confounder) in that context. 

 

Changes to the opinion based on this comment: None. 

Max Rubner-Institute 

Federal Research Institute 

of Nutrition and Food 

(Germany) 

Comment 181. Incomplete Figure 5 (Line 1695): Why is breastfeeding not included as a potential confounder for 

obesity? 

 

Reply: Figure 5 was in the protocol to illustrate the conceptual framework for the assessment, and not to exhaustively record 

all possible confounders of the relationhsip between sugars intake and disease risk. Breastfeeding has been considered as a 

potential confounder when appraising the RoB of PCs conducted in children, where appropriate. 

 

Changes to the opinion based on this comment: None. 

 

7.1. Literature searches 

Contributor/Organisatio

n 
Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 182. Lines 1721-6: There appears to be a form of bias by only incorporating new publications into the 

assessment when the BoE from the original search did NOT support a positive relationship between exposure and risk of 

disease. It is possible that new publications could neutralise or even reverse such relationships, particularly when they are 

very uncertain and/or when an effect or association is small. Considering the limitation of the timeline for this opinion, a 
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conservative but less biased approach might have been to incorporate only those studies which might change the conclusion 

on an exposure and risk of disease e.g. where effects/associations were in a different direction or order of magnitude to the 

original conclusion. 

 

Reply: The newly identified evidence was in line with the original BoE for exposure–endpoint relationships supported by the 

original BoE, namely SSBs and risk of obesity and T2DM and fruit juices and risk of T2DM. For fruit juices and changes in body 

weight, results of the newly identified PCs were mixed. However, the new studies investigated the relationship between the 

intake of 100%FJ at baseline and changes in the endpoint over follow-up, whereas the PCs from the original search used to 

perform the comprehensive uncertainty analysis investigated the relationship between changes in the exposure and concurrent 

changes in the endpoint. The Panel considers that the new publications could have not ‘neutralised or revert’ positive and 

causal relationships identified in the original BoE. 

 

Changes to the opinion based on this comment: None. 

Lebensmittelverband 

Deutschland (Germany) 

Comment 183. Page 49, lines 1721-23: The draft opinion states that in consultation with the mandate requestor, the 

Panel decided to incorporate into the assessment new publications meeting the inclusion criteria only when “the BoE from the 

original search did not support a positive relationship between the exposure and the risk of disease, and the BoE from the 

updated search could change that conclusion.” We like to express our concern that this approach could be deemed as a source 

of bias. Given that the conclusions on hazard identification for most disease endpoints are considered to be of low or moderate 

certainty, the incorporation of new publications for most of the studied endpoints could strengthen, neutralise or even reverse 

the observed relationships. We therefore ask EFSA to reconsider its decision on incorporating only new publications when the 

BoE from the original search did not support a positive relationship. 

 

Reply: See reply to comment 182. 

 

Changes to the opinion based on this comment: None. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

Comment 184. Lines 1721-6: Only considering new publications when the BoE from the original search is not 

supportive of a positive relationship between exposure and risk of disease could be deemed a form of bias. New publications 

could neutralise or even reverse such relationships, e.g., when they are very uncertain and/or when an effect or association 
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(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

is small. For the final opinion, an alternative, yet still conservative approach may be to incorporate only those studies where 

effects/associations are not in line with the original conclusion in direction of magnitude. 

 

Reply: See reply to comment 182. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 185. P48 Ln 1696 Figure 5 Potential confounders for observational studies should include other dietary 

factors and patterns. P49 Ln 1714-18 We have noted some studies on SSBs which were not identified in either the original or 

updated searches (see Upload C). Ln1721-26 There appears to be a form of bias by only incorporating new publications into 

the assessment when the BoE from the original search did NOT support a positive relationship between exposure and risk of 

disease. It is possible that new publications could neutralise or even reverse such relationships, particularly when they are 

very uncertain and/or when an effect or association is small. Considering the limitation of the timeline for this opinion, a 

conservative but less biased approach might have been to incorporate only those studies which might change the conclusion 

on an exposure and risk of disease eg where effects/associations were in a different direction or order of magnitude to the 

original conclusion. 

Attachment 

 

Reply: Except Torres-Ibarra et al. (2020), published after the date of the updated literature search, the references attached 

where identified in the original or updated literature search and excluded for one or more of the following reasons: 

 

a) The endpoint was not eligible (e.g. all-cause mortality). 

b) The amount of sugars could not be quantified (reports on frequency of consumption only). 

c) Prevalent cases were not excluded at baseline. 

d) Intake of SSBs was an outcome of the study rather than the independent variable. 
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Comment and Reply 

 

See also reply to comment 182. 

 

Changes to the opinion based on this comment: None 

7.3.1. Intervention studies on metabolic diseases 

Contributor/Organisatio

n 
Comment and Reply 

Anonymous (Great Britain) Comment 186. It is important for ad libitum studies to be further categorised into addition, substitution or subtraction 

trials. This is because any effect of sugars on health outcomes can depend on the type of study, whether sugars were added, 

subtracted or exchanged, and the amount of calories provided by sugars (i.e. any energy-dependent effects) (11). 

 

Reply: As explained in Section 7.3.1, one assumption made in this assessment is that between-arm differences in endpoint 
variables reflect the change that would occur in a group of individuals increasing their sugar intake. This was effectively so in 

studies where the intervention aimed at increasing sugars intake, but not in studies where the intervention aimed at reducing 
sugars intake. Ad libitum studies include ‘addition’ and ‘substraction’ studies, whereas ‘substitution’ studies are identified as 

‘isocaloric’ in the opinion. Sensitivity analyses were conducted by the type of intervention in relation to whether RCTs aimed 

at controlling for energy intake between arms (isocaloric with neutral energy balance, isocaloric with positive energy balance) 
or not (ad libitum). Within studies ad libitum, ‘addition’ and ‘substraction’ studies were assessed together because studies that 

recruited individuals with high intake of dietary sugars from one or more sources at baseline (mostly from SSBs) and aimed 
at reducing their intake in the intervention arm where a minority and mostly assessed the effect of SSBs on measures of body 

fatness, where all the studies included in the BoE show higher body weight in the high vs the low sugars arm. 

 

See also reply to comment 28. 
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Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 187. P50 L1767-1770: As well as the difference in sugars content of drinks, ASB and SSB consumers may 

have differing clusters of other lifestyle and dietary patterns, which could affect the results (and causation) from analyses. It 

cannot be concluded from PCs whether any difference in risk between ASB and SSB consumption is due to sugars content. 

P50 L1791 It is important for ad libitum studies (L1803-1804) to be further categorised into addition, substitution or subtraction 

trials. This is because any effect of sugars on health outcomes can depend on the type of study, whether sugars were added, 

subtracted or exchanged, and the amount of calories provided by sugars (i.e. any energy-dependent effects) (12). P50 L1795-

L1804: EFSA have stratified according to type of study design used (i.e., isocaloric, addition or substitution trials). However, 

this approach should be made clear in the sQ conclusions and overall conclusions because any effect of sugars on health 

outcomes can depend on the type of study, whether sugars were added, subtracted or exchanged, and the amount of calories 

provided by sugars (i.e. any energy-dependent effects) (12). L1812-1816: Ad libitum and isocaloric exchange studies do not 

fully account for changes in TEI during the intervention. EFSA assume that in studies where only a fraction of the diet is 

manipulated, the background diet between intervention studies will not differ. It remains a possibility that the cause of health 

outcomes such as weight gain is increased energy intake, as opposed to sugars per se. L814 states “Only in few instances 

there was enough information provided to calculate the amount of sugars consumed from the whole diet (total sugars) in all 

the study arms”, therefore greater emphasis should be placed in this section and in the sQ conclusions. 

 

Reply:  

Point 1. Regarding differences between ASB and SSBs to conclude on the sugars fraction, the Panel acknowledges that 

consumers of ASBs and of SSBs may differ in characteristics other than the consumption of these beverages. However, it is 

also possible that consumers of SSBs at higher risk of disease switch to ASBs owing to health concerns. 

 

Factors that could confound the relationship between the intake of SSBs and chronic metabolic disease endpoints have been 

considered when appraising the RoB of PCs in relation to confounding. Reverse causality has also been considered as a 

possible upgrading factor (see also reply to comment 456). As described in the opinion, comparison of the results on SSBs 

and ASBs within the same studies is only made to explore whether any relationship between the intake of SSBs and risk of 

disease could be attributed, at least in part, to the sugars fraction of these beverages, not as a proof of effect or as a factor 
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that could change the level of certainty in the relationships between the intake of SSBs and the endpoint of interest (i.e. 

conclusions refer to the source of sugars itself). 

 

As explained in Section 8.4.2, the relationship between ASBs consumption and incidence of obesity, T2DM and risk of gout 

was null, negative or inconsistent in the studies included that also report on this exposure, suggesting that the positive 

relationship observed for SSBs in relation to these endpoints could be attributed, at least in part, to the sugars fraction of the 

beverage. Conversely, the relationship between the consumption of ASBs and incidence of hypertension and CVDs was similar 

to or stronger than for SSBs in these studies, suggesting that factors other than the sugar content of these beverages may 

play a role (e.g. associated dietary patterns and lifestyle factors), although reverse causality (i.e. individuals at higher risk of 

disease switching to ASBs) cannot be excluded. 

 

This information should be read together with the conclusion that, based on the available evidence, the Panel considers that 

excess energy intake leading to positive energy balance and body weight gain is the main mechanism by which the intake of 

dietary sugars (including their liquid sources) may contribute to the development of chronic metabolic diseases in free living 

conditions (see also reply to comment 28). 

 

Point 2. Regarding the classification of RCTs and how energy was accounted for in the assessment, see reply to comment 

186. 

 

Point 3. A discussion on the assumptions and related uncertainties regarding the conclusions on chronic metabolic diseases 

can be found in Section 8.9 of the opinion. 

 

Changes to the opinion based on this comment: None. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 188. P52 L1876-81 So, E% is calculated with an imprecise method and this will have introduced (serious) 

bias. Will the Panel provide evidence on the direction and the magnitude of this bias? P52 L1881-7 Due to this approach the 

intake of sugars is underestimated and as a result it is unknown whether the intake (in the intervention group is in the normal 

range of the intake distribution. Very high intake levels may result in effects but the (biological) relevance for the opinion on 

sugars is questionable. High doses ‘impose’ effects that would be absent in the normal range of intake and these effects are 
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extrapolated to lower intake levels. Will the Panel provide information on the total intake and assess the normality of this 

intake and refrain from (linear) extrapolations to the normal intake range? 

 

Reply: A discussion on the assumptions and related uncertainties regarding the conclusions on chronic metabolic diseases 

can be found in Section 8.9 of the opinion. 

 

See also reply to comment 210. 

 

Changes to the opinion based on this comment: None. 

Lebensmittelverband 

Deutschland (Germany) 

Comment 189. Page 52, lines 1878-84: The Panel states “If no information on total energy intake at baseline was 

available, assumptions were made based on sex (1,800 kcal were assumed for females, 2,200 kcal were assumed for males, 

and 2000 kcal were assumed for females and males combined). However, the same E% from sugars in different studies could 

correspond to very different E% from sugars in the whole diet, depending on the energy contribution of the dietary fraction 

that was manipulated to total energy intake, and on the macronutrient composition of the dietary fraction that was not 

manipulate.” We consider the assumption made here as a strong limitation of the BoE, which should be mentioned when 

communication the results to the public. Page 52, lines 1892-95: The Panel notes “The second assumption is that between-

arm variables reflect the change that would occur in a group of individuals increasing their sugar intake. This was effectively 

so in studies where the intervention aimed at increasing sugars intake, but not in studies where the intervention aimed at 

reducing sugars intake.” We kindly ask EFSA to indicate in the main document the number of studies included where the 

intervention aimed at reducing sugar intake and consider sensitivity analysis to make sure that the above-mentioned 

assumption is justified 

 

Reply: Uncertainties related to the above-mentioned assumptions are acknowledged in the opinion. See also reply to 

comment 186. 

 

Changes to the opinion based on this comment: None. 
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UNESDA Soft Drinks Europe 

(Belgium) 

Comment 190. P50 Ln 1803 – 1804 Ad libitum studies could be further sub-categorised by whether the intervention 

is addition, substitution or subtraction. Together with changes in reported energy intake and/or body mass, this might help 

to indicate energy dependent/independent effects. A narrative approach could be helpful in addressing this aspect of studies. 

 

Reply: See reply to comment 186. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 191. For intervention studies, it has to be addressed that some included studies have very high to 

supraphysiological intake levels or huge differences in sugar intake (e.g., figure G4.b: Effect of high vs low sugar intake on 

insulin at 120’ during an OGTT (mol/L) show sugar differences up to 54 E%), which may result in effects but the biological 

relevance for the opinion on dietary sugars is questionable. Moreover, high doses show an effect that would be absent in the 

normal range of intake and these effects were extrapolated to lower intake levels by EFSA. Here, it would be preferable if 

EFSA refrains from effects of supraphysiological high intakes and only use data from normal intake rates. On page 52, line 

1876 – 1881, EFSA explains its calculation for average energy intake for males and females. If no information on total energy 

intake at baseline was available, assumptions were made based on sex (1,800 kcal were assumed for females, 2,200 kcal 

were assumed for males, and 2,000 kcal were assumed for females and males combined).” Here, E% is ‘assumed’, which is 

an imprecise method and therefore introduced bias. EFSA should refer to this bias in its final statement. 

 

Reply: 

 

Point 1 on sugars doses, see replies to comments 210 and 275. 

 

Point 2. Uncertainties related to the above-mentioned assumptions are acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None. 

 

7.3.2. Observational studies on metabolic diseases including pregnancy endpoints 
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Lebensmittelverband 

Deutschland (Germany) 

Comment 192. Page 55, lines 1973-79: It is stated “when the amount of SSSD, SSFD, SSFJ, TFJ, and 100% FJ 

consumed was reported, either for each beverage group separately or for any combination of these groups, data was extracted 

for the most aggregated exposure category available”. Furthermore, it is stated, “using data from the EFSA food composition 

database, the sugar content in these beverages was assumed to be 10 g/100 mL (round number).” In contrast, data was not 

extracted for individual solid foods or food groups, i.a. due to very different sugar content (lines 1996-7). Given that not only 

solid foods but also beverages nowadays exhibit a high degree of heterogeneity in terms of sugar content, we consider the 

assumptions made here a strong source of uncertainty, in particular, if conclusion drawn will be used to inform FBDGs. We 

also ask for clarification on whether data was extracted for beverages when only frequency (but not amount) of intake was 

reported. As the final protocol states “studies not providing sufficient information to allow quantitative estimates of sugars 

intake, whether total or from one or more dietary sources (e.g. studies reporting only on the frequency of consumption of one 

or more dietary sources of sugars with unknown sugar content)” will be excluded (Table 2: Eligibility criteria for human studies 

to address subquestions 4 and 5) data extraction from studies reporting only frequencies would not be in line with the protocol. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comment 5. 

Anonymous (Great Britain) Comment 193. As well as the difference in sugars content of drinks, ASB and SSB consumers may have differing 

clusters of other lifestyle and dietary patterns, which could affect the results (and causation) from analyses. It cannot be 

concluded from PCs whether any difference in risk between ASB and SSB consumption is due to sugars content. 

 

Reply: See reply to comment 187, point 1. 

 

Changes to the opinion based on this comment: None 
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CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 194. P55 L1958-9 This is correct for conclusions on sugars from all sources but not for a separate effect of 

sugars from solid and liquid foods. In the literature evidence exists that the effects are different (see Almiron-Roig et al. 2013, 

Nutr Review doi: 10.1111/nure.12048.) P55 L1996 This makes sense for individual foods but not for food groups. Note that 

the Panel (Table 2 P28) created several food groups for the dietary surveys. P 56 L2033-5 The data and figures presented in 

the draft opinion show that the existence of non-linear dose-response curves is most likely and there is evidence (by common 

sense visual inspection and non-significant effects in the lower dose-range) that there is a low intake range without a significant 

risk of an elevated health problem. The linearity of the dose response curve is the main argument of the Panel to conclude 

that even a minimal amount of sugar is associated with health risks. The statistics applied (linear regression and an estimate 

of a p for trend) deliver no proof for this conclusion. Linear regression will always fit a linear line. The p for trend tests the 

existence of a trend over the entire intake range and does not test the shape of the curve. High intake levels can act as a lever 

and ?force? small or absent effects of low intakes to adjust to the estimated linear line. Will the Panel conclude that the shape 

of the associations is unknown? There is insufficient evidence to set an UL and the Panel could no longer consider an "as low 

as possible" target as scientifically substantiated. P 56 L2037-40 It is odd and unbelievable that the Panel did not find one non-

linear association between the intake of total, added and free sugars, fructose, and the consumption of SSB and 100% FJ with 

one of the endpoints. All were (assumed to be) linear, whereas there are articles in the literature that clearly show that the 

associations are non-linear. See Kahn TA et al. (2019)https://doi.org/10.1016/j.mayocp.2019.05.034. 

 

Reply: See reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 195. P53-54 Table 9: SSB is a heterogenous exposure category and Appendix K shows that the exposures 

are not the same for the included cohorts whereby the exposure of SSB is uncertain. According to EFSA (2018) in the technical 

report of the public consultation (page 13) ?The Panel acknowledges that the term ?sugar-sweetened beverages? is a vague 

umbrella term that has been used in the literature to denote different combinations of beverages.? According to the draft 

opinion the differences in the classification of SSB and fruit juice is a major source of uncertainty (P157 L5486-5507) This 

uncertainty is an argument to downgrade the certainty level for all associations with SSB. Without a correct estimate of the 

dose there is not sufficient evidence for a dose-response association. Will the panel adjust the opinion accordingly? How is this 

risk of bias and uncertainty treated by the Panel? P56 L 2033-2035: The term ?dose-response relationships? suggest a causal 

relation. However, results based on cohorts are uncertain about the real cause. Therefore, it is only scientifically correct to use 
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the term ?association?. Will the Panel change this in the whole document? P56 L2033-2036: It is odd and unbelievable that 

the Panel did not find one non-linear association between the intake of total, added and free sugars, fructose, and the 

consumption of SSB and 100% fruit juice with one of the endpoints. All were (assumed to be) linear, whereas there are articles 

in the literature that clearly show that the associations are non-linear due to the existence of a threshold of an effect. See for 

instance Kahn TA et al. (2019). Does the panel agree with the observation that its odd and unbelievable that none of the 

associations were non-linear? Khan, 2019: https://doi.org/10.1016/j.mayocp.2019.05.034. 

 

Reply: 

Point 1. Regarding the classification of beverages in the opinion, see reply to comment 1 and changes introduced in the opinion 

in relation to that comment. 

 

Point 2. Uncertainties linked to exposure estimates have been acknowledged in the opinion. 

 

Point 3. The term relationship is used in the opinion as an umbrella term for effect (in RCTs), and association (in PC), functional 

to combine evidence coming from these two types of study designs in the conclusions. 

 

Point 4. The level of certainty on causality that PC can convey in safety assessments has been considered when assigning the 

initial level of certainty to this study design. See also reply to comment 6, point 3. 

 

Point 5. Linear dose-repose relationships were observed between (not assumed) between the exposures and the endpoints 

across the range of observed intakes. This has been further specified in the final version opinion. 

 

Changes to the opinion based on this comment: As for comment 6. 

The European Society for 

Paediatric 

Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee 

on Nutrition (Switzerland) 

Comment 196. Page 54: Table 9: Exposure categories for data extraction The division of drinks marked with yellow 

colour is very confusing. Fruit juice is by definition 100% pure juice made from the flesh of fresh fruit or from whole fruit. It is 

not permitted to add sugars, sweeteners, preservatives, flavourings or colourings to fruit juice. It means that fruit juices contain 

100% fruit part. 

Attachment 
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Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 197. P53-54 Ln1917-27 Soft drinks can be sweetened with sugars, low-calorie sweeteners (i.e. diet or 

sugar-free), or both. Use of terms ASB/ASSD to denote soft drinks not sweetened with sugars is misleading. Better terms in 

this opinion might be sugar-free soft drinks/beverages. P55 Ln1972-79 Where studies define exposure eg soft drinks/sodas, 

an unknown contribution from sugar-free drinks is included, so impossible to estimate the sugars intake. Such cohorts should 

be excluded from analysis (see Upload D) or the certainty in the evidence downgraded. Current average sugars data from the 

EFSA FCD cannot be used to estimate sugars intake from SSBs in PCs, emanating from different years/countries globally. 

Regardless, recent sales-weighted retail data (23), reflecting typical consumption, supports sugars from SSBs are lower and 

less homogeneous than 10g/100ml: in accordance with the protocol data should not be extracted for these studies. Similarly, 

since effects of 100% FJs have been analysed separately, studies which have combined soft drinks with 100% FJ should be 

excluded (see Upload D). Ln1987-8 Wording should exclude ?categories including both SSSD and ASSD combined whether the 

combination is explicit or not e.g. soft drink or soda?. Data should not be extracted from these studies or for these beverages. 

Ln 1996-2009 See comment to section 12. For inclusivity, transparency and risk communication, data should be extracted for 

other foods and incorporated at least in a narrative form. P56 Ln2010-18 This is an addition to the protocol. As well as the 

difference in sugars content of drinks, it is well documented that consumers of ASBs (diet/sugar-free) differ to consumers of 

SSBs in many aspects of diet/lifestyle/health (8,9,10) which may not be reliably adjusted for in multivariate analyses, making 

this exploration highly questionable and redundant. It can't be concluded from PCs whether any difference in risk between ASB 

and SSB consumption is due to sugar content. 

Attachment 

 

Reply:  

Point 1. The terminology used in the opinion for ASB and ASSD was driven by the terminology used by most authors in PC 
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studies, as described in Section 7.3.2. 

 

Point 2. PC reporting on SSB and ASB in volume per unit of time combined (and not separately) were excluded from the 

assessment. 

 

Point 3. Regarding the publications mentioned in attachment to the comment: 

 

Cantoral et al. (2015). The paper states ‘no diet soda intake was reported in our sample’. 

Montonen et al. (2007). It is clear from the publication that one exposure of interest was soft drinks contributing to sugars 

intake. 

Eshak et al. (2013). In a related publication on the same study (Eshak et al., 2012), the authors specify that ‘soft drinks were 

defined as beverages that contained added caloric sweeteners such as sucrose or high-fructose corn syrup; these soft drinks 

included cola-type beverages, flavoured juices, and non-100% fruit juices’. 

Kang and Kim (2017). It is clearly stated by the authors that ‘the present study did not examine the consumption of diet soft 

drinks’ 

Ludwig et al. (2001). As per their categorisation of beverages, SSBs were all sugar-sweetened and excluded artificially 

sweetened beverages. Diet sodas were categorised separately. 

Collin et al. (2019). Authors define sugary drinks as sugar-sweetened beverages. The %E contribution from these beverages 

is used for data analysis, rather than the volume per unit of time. 

Rahman et al. (2015). The Panel agrees with the comment that the study does not allow differentiating between SSB and 

ASB. 
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Romaguera et al. (2011). The results are presented per 100 kcal per day increase and not in mL/day, calories coming from 

beverages with added sugars. 

 

Point 4. As for the focus on beverages as sources of sugars and the estimated intake of sugars from SSB: see reply to 

comment 5, point 1. 

 

Point 5. Regarding the inclusion of fruit juices under SSB, see changes introduced to the opinion in relation to comment 1. 

The references mentioned in the attachment to this comment indeed include TFJ in the SSB category and that has been 

adequately noted in evidence tables. For Jensen et al. (2013), data were not extracted for ‘sweet drinks’ (i.e. soft drinks, 

squash, fruit juice, chocolate milk and drinkable yoghurt) but for SSBs (i.e. sugar-sweetened soft drinks and squash). 

 

Point 6 on ASB vs SSBs, see reply to comment 187, point 1. 

 

Point 7 on data extraction for other foods, see reply to comment 398. 

 

Changes to the opinion based on this comment: 

The study by Rahman et al. (2015) on the COSM cohort has been excluded from the final version of the opinion.  

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 198. On page 55, line 1958-1959, bullet point c), EFSA explains not to extract data on added sugars from 

solid and/or added sugars from liquids when data on added sugars from all sources were available. Here, EFSA should separate 

between the different effects of sugars from solid and liquid foods, which is shown by several publications, like Almiron-Roig 

et al. 2013, Nutr Review or Casady et al. 2012 Am J Clin Nutr. 
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Reply: See reply to comment 97, point 2. 

 

Changes to the opinion based on this comment: None. 

 

7.4. Appraisal of the internal validity of the included studies 

Contributor/Organisatio

n 
Comment and Reply 

Anonymous (Great Britain) Comment 199. A limitation of using aggregated data is the reliance upon the limited number of confounders as 

reported by authors. We encourage EFSA to undertake a greater level of analysis, together with expert judgment, to account 

for all potential confounding factors. 

 

Reply: See reply to comment 23, point 4. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 200. P57 Table 10: Confounding is one of the key issues for the quality of the results when using cohorts. 

EFSA identified in the protocol a priori an indicative list of potential factors that could confound the relationship between the 

intake of sugars and measures of body fatness, ectopic fat deposition, glucose homoeostasis, blood lipids, blood pressure and 

uric acid, and the relationship between the intake of sugars and incidence of overweight/obesity, hypertension, dyslipidaemia, 

gout, T2DM, cardiovascular disease and liver disease: age, sex, race/ethnicity, education (or education of the parents for 

studies in children), smoking habits, physical activity, alcohol consumption. EFSA also identified in the protocol a priori an 

indicative list of potential factors that could confound the relationship between the intake of sugars and dental caries: fluoride 

exposure (e.g., water fluoride, use of fluoride toothpaste, supplements), oral hygiene practices, socioeconomic status, and 

breast-feeding duration for studies on young children. In the draft opinion no systematic assessment is conducted whether 

all the multivariate models adjusted for the a priori identified confounders. Will the Panel conduct this analysis and exclude 

the studies where there is doubt about an appropriate adjustment for confounders? The Panel used the results of the original 

articles, whereby the insights of the author on confounding must be taken for granted. This creates heterogeneity in the 
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multivariate models of the included studies, and this can introduce a risk of bias. What is the evidence that the Panel can be 

confident that there is no risk of bias due to heterogeneity in the analyses of the studies? 

 

Reply: Confounding has been systematically addressed by the Panel in relation to the risk of bias when appraising individual 

studies. Factors that could confound the relationship between the intake of sugars and disease risk have been considered for 

each exposure and endpoint and appraised accordingly. The forms used for the appraisal of intervention and observational 

studies can be found in Annex I and the results in Annex K. The potential for confounding, particularly for PCs, and the 

heterogeneity in the multivariate models of the included studies, are acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 201. P57 Table 10 Point 4 Given the difficulty in isolating effects of dietary components from other 

dietary/lifestyle factors (17), and since it has been noted that high consumers of SSBs are more likely to have less healthy 

lifestyles, dietary patterns and consume more calories in general (4), we question whether adjustment for important (key) 

confounders is adequate, and studies should include more formal analyses to identify and adjust for all potential confounding 

factors. 

 

Reply: See reply to comment 200. 

 

Changes to the opinion based on this comment: None. 

 

8. Hazard identification: chronic metabolic diseases 
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Anonymous (Great Britain) Comment 202. Conclusions are often stated without reference to potential mechanisms of action. It?s likely in most 

instances that the mode of action is excess calories. Potential mechanism of action should be discussed in the concluding 

sections for each outcome. TEI was adjusted for/kept constant in PCs investigating dietary sugars, but not for beverages 

(SSBs, 100% FJ). EFSA mentions that ?this approach addressed the hypothesis that specific sources of sugars may be 

associated to disease risk also by contributing to excess energy intake?. However, it is not made clear in the conclusions that 

the likely mode of action is increased energy intake, as opposed to sugars per se. This should be highlighted in SSB Sections 

8.2-8.9 and P176. It is also important that EFSA separate their analyses and conclusions according to type of study design 

used (i.e., isocaloric, addition or substitution trials). Any effect of sugars on health outcomes can depend on the type of study, 

whether sugars were added, subtracted or exchanged, and the amount of calories provided by sugars (i.e. any energy-

dependent effects) (11). 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 

WSRO (Great Britain) Comment 203. Relating to our comments on Section 3.6 [Mode(s) of action underlying potential adverse health 

effects of dietary sugars and their sources], sQ conclusions are often stated throughout Section 8 without reference to potential 

mechanisms of action. It?s likely in most instances that the mode of action is excess calories. Potential mechanism of action 

should be discussed in the concluding sections for each sQ. 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 

 

8.1. Body of evidence 
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Anonymous (Great Britain) Comment 204. Much of the evidence relies on studies using overweight/obese and hyperinsulinemic individuals who 

are likely to respond differently to healthy individuals. This does not appear to have been addressed or discussed. The level 

of certainty should be downgraded where most of the evidence is based on studies using individuals at higher risk of metabolic 

disturbances and diseases, as the findings may not be transferable to the generally healthy population (e.g., NAFLD/NASH, 

Obesity, Type 2 Diabetes Mellitus, Dyslipidaemia). This limitation should be mentioned in sections 8.2-8.5. 

 

Reply: See reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 205. Line 2095: Much of the evidence used in the scientific opinion relies on studies using 

overweight/obese and hyper-insulinemic individuals who are likely to respond differently to healthy individuals. 

 

Reply: See reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 206. A limitation of using aggregated data is the reliance upon the limited number of confounders as 

reported by authors. We encourage EFSA to undertake a greater level of analysis, together with expert judgment, to account 

for all potential confounding factors. Much of the evidence relies on studies using overweight/obese and hyperinsulinemic 

individuals who are likely to respond differently to healthy individuals. The level of certainty should be downgraded where 

most of the evidence is based on studies using individuals at higher risk of metabolic disturbances and diseases, as the findings 

may not be transferable to the generally healthy population (e.g., Type 2 Diabetes Mellitus, Dyslipidaemia). 

 

Reply: 

Point 1. In relation to the use of aggregated data, see reply to comment 23, point 4. 

 

Point 2. In relation to the external validity of RCTs, see reply to comment 452. 
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Changes to the opinion based on this comment: None. 

Anonymous (Germany) Comment 207. Deriving a final level of certainty and classifying this into 4 categories appears plausible and 

informative. However, the basis for the assigned % with these 4 categories is not clear. It appears that this should best be 

presented in a qualitative way only. 

 

Reply: The principles to assign the initial and final levels of certainty are explained in Section 8.1.3 of the scientific opinion. 

OHAT’s ‘initial confidence ratings’ have been translated into ‘initial levels of certainty’ expressed as approximate probabil ities 

because qualitative descriptors bear some ambiguity. 

 

Changes to the opinion based on this comment: None. 

 

8.1.1. Intervention studies 
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Anonymous (Great Britain) Comment 208. We are concerned that the exceptionally high doses used in the intervention studies are used to draw 

conclusions for the general population. Most included studies on total/free/added sugars used beverages as the intervention. 

The effect of sugars on health outcomes can depend on food source (12). When looking at the effects of sugars on health, 

sugars type (e.g. fructose as free monosaccharides) and liquid vs solid calories needs to be considered. An assumption that 

the same effects would occur if the sugars were delivered through a solid food source, or within a mixed diet, is likely to be 

incorrect. This should be addressed, e.g. level of certainty downgraded. Other researchers have found different conclusions 

to EFSA when considering type of food source. A recent meta-analysis of intervention studies found most food sources of 

fructose do not have a harmful effect on glycaemic control (GC) when energy intake is kept the same (12). However, when 

adding excess energy to the diet, some food sources of fructose had a negative effect on some GC measures (12). Another 

meta-analysis suggests the adverse association of SSBs with metabolic syndrome does not extend to other food sources of 

fructose-containing sugars, with a protective association for yogurt, fruit and 100%FJ (10). 

 

Reply: See reply to comment 58, point 2. 

 

Changes to the opinion based on this comment: As for comment 58. 

WSRO (Great Britain) Comment 209. P59 L2106-2109: The effect of sugars on health outcomes can depend on food source (11). When 

looking at the effects of sugars on health, sugars type (e.g. fructose as free monosaccharides) and liquid vs solid calories 

needs to be considered. In this Draft Opinion (L2097-2101 & Appendix E), many included studies on total/free/added sugars 

used beverages as the intervention. An assumption that the same effects would occur if the sugars were delivered through a 

solid food source, or within a mixed diet, is likely to be incorrect. This should be addressed, e.g. level of certainty downgraded. 

Other researchers have found different conclusions to EFSA when considering type of food source. A recent meta-analysis of 

intervention studies found most food sources of fructose do not have a harmful effect on glycaemic control (GC) when energy 

intake is kept the same (11). However, when adding excess energy to the diet, some food sources of fructose had a negative 

effect on some GC measures (11). Another meta-analysis suggests the adverse association of SSBs with metabolic syndrome 

does not extend to other food sources of fructose-containing sugars, with a protective association for yogurt, fruit and 100%FJ 

(6). P59 L2107 In the 2010 EFSA Opinion, EFSA made the important distinction between evidence from SSBs vs. from sugars 

as a nutrient. This approach should be maintained in this Draft Opinion as SSBs are not sugars, but sources of sugars. P59 
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L2115 We are concerned that the exceptionally high doses used in the intervention studies are used to draw conclusions for 

the general population. 

 

Reply:  

Point 1. As for the use of RCTs on SSBs to conclude on added and free sugars, see reply to comment 58, point 2. 

 

Point 2. As for differences between solid and liquid sources of sugars, see reply to comment 97, point 2. 

 

Point 3. EFSA did not found evidence for an adverse effect of fructose per se on glycaemic control, either in isocaloric 

exchange with glucose (in RCT) or in isocaloric exchange with other macronutrients in PC. 

 

Point 4. Regarding the point of sugars as a nutrient vs SSBs, see reply to comment 41, point 2. 

 

Point 5. In relation to the sugar doses used in RCTs, see reply to comment 210. 

 

Changes to the opinion based on this comment. As for comment 58. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 210. P59: It is known but also shown in the draft opinion that in randomized clinical trials the intake of 

sugars is high and beyond the normal intake range. In the draft opinion this issue is not considered, and the Panel just accepts 

the high intake levels, without a downplay. In a dose-response relation the high intake levels may act as a lever and may be 

responsible for the overall relationship. For instance, in figure 12 (meta-regressive dose-response linear model between the 

intake of added and free sugars (E%) and fasting glucose) the intake level of about 28 E% (between-arm difference) will 
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have a great effect on the overall relationship. Will the Panel include information about the relevance of high and not normal 

intake levels of sugars in relation to advice on a tolerable upper limit level? 

 

Reply: The influence of each individual RCT on the model parameter estimates has been assessed with the method 'one-at-

a-time leave out' analysis (Saltelli A. et al., 2009). Notably for fasting glucose, as displayed in Figure 11 of Annex L, the only 

influential study was Moser et al. (1986) in young women, that was considered an outlier and dropped from the analysis, 

whereas the study Israel et al. (1983) (between-arm difference in sugars intake of 28%E) was not influencing greatly the 

estimates and was kept in the final model. 

 

Intake data show that these levels of intake are observed in Europe. Even if intakes at the 95th percentile could have been 

estimated for surveys with few consumption days, these were up to these levels in some population groups and surveys for 

added sugars and up to 38%E for free sugars. The linear dose-response was observed for the whole range of observed 

intakes. Uncertainties about the shape and direction of the relationship for intakes <10%E are discussed in the opinion. 

 

Changes to the opinion based on this comment. None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 211. P59 Ln 2107 SSBs are NOT sugars but sources of sugars. 

 

Reply: The Panel agrees with the comment. 

 

Changes to the opinion based on this comment. The sentence has been re-phrased accordingly in the final version of 

the opinion.  

 

8.1.2. Observational studies 
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Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 212. Lines 2343-55: At times the conclusions for hazard identification in section 8 do not appear to consider 

all factors impacting the quality of the evidence. The opinion notes that expert judgment is needed and the importance of 

RCTs in establishing causality. However, for SSBs the level of certainty from RCTs is moderate at best (despite large differences 

in %E sugars) and the magnitude of dose-response effects from PCs is not large (1) - even for the highest doses. We would 

therefore kindly request the panel to reconsider some of the levels of certainty and additionally consider EFSA’s own guidance 

on using evidence from epidemiological studies (2), which emphasizes whether ?any other reason could be responsible for 

this result, other than cause and effect??. To base hazard identification conclusions across study designs primarily on evidence 

with the highest certainty appears to go against principles regarding the hierarchy of scientific evidence based on study design. 

And to only allow ?consistent? results from other designs to increase the level of certainty without expert opinion moderating 

based on the full nature of the evidence appears too simplistic. If further scientific evidence is required to improve the clarity 

of the certainty, this should be listed in recommendations for research. (1) 

https://gdt.gradepro.org/app/handbook/handbook.html#h.5zbbwi81tho4 (2) https://doi.org/10.2903/j.efsa.2020.6221 

 

Reply: Uncertainties regarding the study design to establish causality have been considered when assigning the initial level 

of certainty by design. In addition, no exposure–endpoint relationship was upgraded because of a large magnitude of effect. 

Recommendations for research in order to inform the setting of an UL for dietary sugars are made in the opinion. 

 

Changes to the opinion based on this comment: None. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Comment 213. Lines 2147-9: We would recommend that the characteristics tabled in Appendix J should clearly 

indicate whether diet was assessed at a single (baseline) or multiple time points. This would give an improved understanding 

of this aspect of RoB. 

 

Reply: this information is already captured in Appendix J and in Annex J. 

 

Changes to the opinion based on this comment: None. 
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Drink Federation (Spain) 

Anonymous (Great Britain) Comment 214. Quantitative estimates of sugars intake cannot be determined from PCs reporting only on frequency 

of consumption. Most of the PC evidence is based on studies using beverages. Conclusions based on evidence from PCs 

investigating SSB consumers may not be relevant to low consumers of SSB, and/or to the general population. Background 

diet & other lifestyle factors may be different. This should be taken into consideration when drawing conclusions e.g. gout 

and fructose. We are concerned how applicable findings from US cohorts are to the EU because sugars content and 

composition of SSBs may differ (especially free fructose content). EFSA explain that data on ASBs will be discussed when 

drawing overall conclusions on SSBs, to explore whether any relationship for SSBs could be attributed to their sugar fraction. 

This appears not to have been explored. Addressing this, along with the plausible mechanisms of action within conclusions 

on SSBs, is important. In some instances, the relationship between ASB & some outcomes are sometimes similar or stronger 

than for SSB in PCs (e.g., CVD risk & hypertension). This could suggest the association between SSBs & the disease outcomes 

is not causal. It may be neither the sugars nor the beverages per se, rather the associated dietary patterns & lifestyles. This 

should be mentioned (Sections 8.6.4.3 & 8.7.4.3). TEI was adjusted for/kept constant in PCs investigating dietary sugars, but 

not for beverages (SSBs, 100% FJ). EFSA mentions that ?this approach addressed the hypothesis that specific sources of 

sugars may be associated to disease risk also by contributing to excess energy intake? in Section 8.1.2 (P160, line 2186-

2187). However, this is not made clear when discussing the results/conclusions that the likely mode of action is increased 

energy intake (based on this approach to include studies which have not adjusted for TEI), as opposed to sugars per se. This 

should be highlighted throughout SSB Sections in 8.2-8.9 & on P176. 

 

Reply: 

Point 1. Regarding PCs on SSBs, see reply to comment 456. 

 

Point 2. Limitations in the external validity of the results for gout are mentioned in the opinion in relation to all exposures 

(fructose, SSBs and fruit juices). 

 

Point 3. In relation to use of results on ASBs, see reply to comment 187, point 1. 

 

Point 4. Regarding the consideration of energy in the assessment and the conclusions on the mode of action, see reply to 

comment 28. 
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Changes to the opinion based on this comment: As for comment 28. 

WSRO (Great Britain) Comment 215. P60 L2147-2148 We are concerned how applicable findings from US cohorts are to the EU because 

sugars content and composition of SSBs may differ (especially free fructose content). P60 L2163-2167 EFSA explain that data 

on ASBs will be discussed when drawing overall conclusions on SSBs, to explore whether any relationship for SSBs could be 

attributed to their sugar fraction. This appears not to have been explored. In some instances, the relationship between ASB 

& some outcomes are sometimes similar or stronger than for SSB in PCs (e.g. CVD risk & hypertension). This could suggest 

the association between SSBs & the disease outcomes is not causal. It may be neither the sugars nor the beverages per se, 

rather the associated dietary patterns & lifestyles. Addressing this, along with the plausible mechanisms of action within 

conclusions on SSBs, is important. P60 L2186-2187. TEI was adjusted for/kept constant in PCs investigating dietary sugars, 

but not for beverages (SSBs, 100% FJ). EFSA mentions that ?this approach addressed the hypothesis that specific sources of 

sugars may be associated to disease risk also by contributing to excess energy intake? in Section 8.1.2 (P160, line 2186-

2187). However, this is not made clear when discussing the results/conclusions that the likely mode of action is increased 

energy intake (based on this approach to include studies which have not adjusted for TEI), as opposed to sugars per se. This 

should be highlighted throughout SSB Sections in 8.2-8.9 & on P176. 

 

Reply: See reply to comment 214. 

 

Changes to the opinion based on this comment: As for comment 214. 

Scientific board of 

Knowledge Center Sugar 

and Nutrition (Netherlands) 

Comment 216. P60 L2149-2157. There are strong interrelationships among these dietary exposures, whereby it is 

difficult to isolate the real cause. How can the Panel be confident about the causal associations in the observational studies? 

 

Reply: The initial level of certainty assigned to different study designs is based on causality considerations in the context of 

a safety assessment, as explained in Section 8.1.3 of the opinion. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe Comment 217. P60 Ln 2147?2148 The characteristics tabled in Appendix J could clearly indicate whether diet was 

assessed at a single (baseline) or multiple time points to better understand this aspect of RoB. The year of assessment of 
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(Belgium) baseline diet intake is also important, particularly to soft drinks which in Europe have reduced sugars by an average 13.3% 

2000-2015, and a further 14.6% 2015-2019. Ln 2155 See comment to section 7 ? suggest removing reference to studies 

which combined TFJ with SSBs. Ln 2162-2169 See comment to section 7 - it is suggested that the extraction and analysis of 

this data be removed from the opinion. 

 

Reply: 

Point 1. This information is already captured in Appendix J and in Annex J. 

 

Point 2 on the dates for dietary data collection in PCs, see reply to comment 5, point 1. 

 

Point 3 on the clusters for beverages, see reply to comment 1. 

 

Changes to the opinion based on this comment: None. 

 

8.1.3. Principles applied to assess the body of evidence: evidence integration and uncertainty analysis 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 218. Lines 2343-55: Conclusions for hazard identification should consider all factors impacting the quality 

of the evidence. The draft opinion notes that expert judgment is needed and the importance of RCTs in establishing causality. 

For example, for SSBs the level of certainty from RCTs is moderate at best (despite large differences in E% sugars) and the 

magnitude of dose-response effects from PCs is not large (1) - even for the highest doses. Reconsideration is necessary of 

some of the levels of certainty in the light of EFSA’s own guidance on using evidence from epidemiological studies (2), which 

emphasizes whether ?any other reason could be responsible for this result, other than cause and effect??, including residual 

confounding and effects of energy. If further scientific evidence is required to improve the clarity of the certainty, this should 

be listed in recommendations for research. (1) https://gdt.gradepro.org/app/handbook/handbook.html#h.5zbbwi81tho4 (2) 

https://doi.org/10.2903/j.efsa.2020.6221 
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Reply: See replies to comments 212 and 459. 

 

Changes to the opinion based on this comment: None. 

Anonymous (Great Britain) Comment 219. There is limited downgrading of evidence, yet frequent upgrading of evidence. We request EFSA to 

review conclusions that are based on an approach of upgrading evidence, particularly PCs (Fig 10). Evidence at the same 

level of certainty (e.g. moderate) for PCs & RCTs cannot upgrade the evidence (e.g. to high). GRADE, as a highly regarded 

tool, states ?the circumstances under which the BoE from observational studies may provide higher than low confidence in 

the estimated effects will likely occur infrequently.? In 4 cases, RoB was evaluated as serious but experts considered this 

insufficiently serious to downgrade the certainty of evidence (E.g Table 22, P115, Added & Free Sugars/Risk of Dyslipidemia). 

We are concerned about the subjectivity of this approach. Aggregated data were used to assess positive causal relationships 

between sugars intake and risk of diseases. It remains uncertain whether similar conclusions would be reached using 

individual/raw data from each study. This should be acknowledged. Consistency upgrade factor: the protocol mentions that 

consistency ?in the evidence available on endpoints which are biologically related under each sub-question? and ?consistency 

of the evidence across study designs? can upgrade the evidence (P65 L2310-2318). However, for PCs on SSBs, these generally 

include a homogenous group of individuals with clustering of ?unhealthy? behaviours (e.g low physical activity, poor dental 

hygiene). It may not be appropriate to apply consistency upgrade to these studies. Given the clustering of behaviours within 

SSB consumers (7), the applicability of conclusions based on SSB consumers to other population groups is doubtful. Fig 11 & 

concluding remarks need to acknowledge, where relevant, that they are based on surrogate endpoints. This should be made 

clear throughout E.g. For T2DM: ?High added/free sugars intake was shown to increase the risk of high fasting blood glucose. 

High fasting blood glucose is a risk factor for for T2DM?. 

 

Reply: See reply to comment 220. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 220. P65 L2310-2318 Consistency upgrade factor: the protocol mentions that consistency “in the evidence 

available on endpoints which are biologically related under each sub-question” and “consistency of the evidence across study 

designs” can upgrade the evidence. However, for PCs on SSBs, these generally include a homogenous group of individuals 

with clustering of “unhealthy” behaviours (e.g low physical activity, poor overall diet quality). It may not be appropriate to 

apply consistency upgrade to these studies. Given the clustering of behaviours within SSB consumers (7), the applicability of 
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conclusions based on SSB consumers to other population groups is doubtful. P65 L2341 (Fig 10) There is limited downgrading 

of evidence, yet frequent upgrading of evidence. We request EFSA to review conclusions that are based on an approach of 

upgrading evidence, particularly PCs. Evidence at the same level of certainty (e.g. moderate) for PCs & RCTs cannot upgrade 

the evidence (e.g. to high). GRADE, as a highly regarded tool, states “the circumstances under which the BoE from 

observational studies may provide higher than low confidence in the estimated effects will likely occur infrequently.” 

Additionally, the level of certainty should be downgraded where most of the evidence is based on studies using individuals at 

higher risk of metabolic diseases, as the findings may not be transferable to the generally healthy population (e.g. T2DM). 

P65 L2341 (Fig 10) In 4 cases, RoB was evaluated as serious but experts considered this insufficiently serious to downgrade 

the certainty of evidence (E.g Table 22, P115, Added & Free Sugars/Risk of Dyslipidemia). We are concerned about the 

subjectivity of this approach. P65 L2341 (Fig 10) The reasons for initial certainty of PCs being graded as low vs. moderate 

needs to be more clearly stated during each comprehensive uncertainty analysis. P67 Fig 11 needs to acknowledge that some 

conclusions are based on surrogate endpoints. 

 

Reply:  

Point 1. Regarding PCs on SSBs, see reply to comment 456. 

 

Point 2. For the initial level of certainty of PCs, see reply to comment 268. 

 

Point 3. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 4. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Point 5. Evidence at the same level of certainty (e.g. moderate) for PCs and RCTs can upgrade the evidence (e.g. to high) 

under certain circumstances. For example, in relation to SSBs and risk of obesity, the moderate level of certainty from RCTs 
is upgraded to high because PCs address the main uncertainty in the BoE from RCTs, which was indirectness (downgrading 

factor), as explained in Section 8.2.4.3. 

 

Changes to the opinion based on this comment: None. 
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CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 221. P68-72 L2403-10 In table 12 no information is presented on dental caries, whereby information on 

the lines of evidence is missing. 

 

Reply: Table 12 refers to chronic metabolic diseases only. For dental caries (Section 10 of the opinion) the only eligible 

endpoint was caries incidence. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 222. P 61 L2197-2202: Figure 7 shows that the Panel considers Obesity/abdominal obesity, Dyslipidaemia 

and Hypertension as diseases, whereas these are risk factors for diseases, according to organizations such as the European 

Association of Preventive Cardiology (EAPC), Centers for Disease Control and Prevention (CDC), and the World Heart 

Foundation. Framing these risk factors as diseases upgrades them from a Surrogate standalone line of evidence to a Main 

standalone line of evidence. Will the Panel limit the Main standalone line of evidence to the diseases: NAFLD/NASH, T2DM, 

CVD and gout? P66 L2343-2344: The Panel is aware that the assignment of the (un)certainty is subjective. This implies that 

only the highest certainty level (> 75%) should be accepted as sufficient evidence to base conclusions on. Findings with a 

certainty <75% can be presented so the reader can see all the potential evidence. But the conclusions should only be based 

on the highest certainty level. According to GRADE: Very low = the true effect is probably markedly different from the 

estimated effect; Low = The true effect might be markedly different from the estimated effect; Moderate = The authors 

believe that the true effect is probably close to the estimated effect. Furthermore, in statistics the consensus is that the 

uncertainty must be lower than 5%. The advice (as low as possible is far-reaching and the target population (general healthy 

European population) is huge whereby any doubt about the certainty should not be acceptable. Will the Panel refrain from 

certainty levels below 75%? Will the Panel motivate for every relation with a high certainty why the Panel is confident that 

the conclusions are absolutely true? P68-72 Table 12: The combination of the incidence and mortality of CVD is not allowed 

since these endpoints and the mechanisms differ too much. The incorporation of this combination should be a reason to 

downgrade the certainty of the evidence. 

 

Reply:  

Point 1. Obesity, hypertension and dyslipidemia are both diseases and risk factors for disease, as for the International 

Classification of Diseases.  

 

Point 2. On the level of certainty required to draw conclusion, see reply to comment 6, point 3. 
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Contributor/Organisation Comment and Reply 

 

Point 3. Even if incidence and mortality are different endpoints and the underlying factors may be different, the Panel considers 

that both incidence and mortality were appropriate endpoints to estimate CVD risk. 

 

Changes to the opinion based on this comment: None. 

FoodDrinkEurope (Belgium) Comment 223. Lines 2343-55: Conclusions for hazard identification should consider all factors impacting the quality 

of the evidence. The draft opinion notes that expert judgment is needed and the importance of RCTs in establishing causality. 

For example, for SSBs the level of certainty from RCTs is moderate at best (despite large differences in E% sugars) and the 

magnitude of dose-response effects from PCs is not large (1) - even for the highest doses. Reconsideration is necessary of 

some of the levels of certainty in the light of EFSA’s own guidance on using evidence from epidemiological studies, which 

emphasizes whether ?any other reason could be responsible for this result, other than cause and effect??, including residual 

confounding and effects of energy. If further scientific evidence is required to improve the clarity of the certainty, this should 

be listed in recommendations for research. (1) https://gdt.gradepro.org/app/handbook/handbook.html#h.5zbbwi81tho4 

 

Reply: See replies to comments 212 and 459. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 224. P64 Ln2292-2296 The initial confidence rating (low or moderate) arising from consideration of 

whether the exposure preceded the outcome in PCs is not apparent in any of the Tables in section 8. For SSBs, the panel has 

rated the initial certainty arising from PCs as moderate, with no explanation or evidence relating to the exposure preceding 

the outcome. Unless every study has taken the most stringent measures (i.e. not self-report) to exclude participants with the 

outcome or complementary endpoints at baseline then the initial certainty for PCs should be low. P66 Ln2343-2355 The 

conclusions for hazard identification in section 8 do not appear to adequately apply expert judgment (Ln2344) impacting the 

certainty in the evidence including the importance of RCTs in establishing causality (Ln5560-3). For SSBs the magnitude of 

RR from PCs is not large (11), and the level of certainty from RCTs is moderate at best, despite large differences in %E 

sugars, and cannot inform on risk from lower levels of intake. We would therefore kindly request the panel to reconsider some 

of the levels of certainty and additionally consider EFSA’s own guidance on using evidence from epidemiological studies (12), 

which emphasizes whether ?any other reason could be responsible for this result, other than cause and effect??. To base 

hazard identification conclusions across study designs based on that with the highest certainty appears to go against principles 
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Contributor/Organisation Comment and Reply 

regarding the hierarchy of scientific evidence. And to only allow ?consistent? results from other designs to increase the level 

of certainty without application of expert judgment appears too formulaic. ?Moderate? evidence from PCs cannot be upgraded 

to ?high? based on moderate evidence from RCTs, or vice versa. No matter what, the evidence remains moderate. Ln2347-

2354 inc Fig 11 Fig 11 does not consider the standalone/surrogate nature of different LoEs, their magnitude and 

inconsistencies. 

 

Reply: Expert judgement has been applied to all steps (see Figure 9 of the opinion). The assignment of the initial level of 

certainty by design are explained in Section 8.1.3, and the reasons to reach the final level of certainty for each comprehensive 

uncertainty analysis are given in the respective summary tables. The same applies when RCTs and PCs are combined to reach 

overall conclusions for each exposure and endpoint.  

 

See also replies to comments 210, 212, 459 and 485. 

 

Changes to the opinion based on this comment: None. 

 

8.2. Risk of obesity 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 225. It should be mentioned, as a limitation in this section, that much of the evidence relies on studies 

using overweight/obese and/or hyperinsulinemic individuals who are likely to respond differently to healthy individuals. 

Indeed, P7 of the Protocol states that ?Even within relatively homogenous life-stage groups, there is a range of sensitivities 

to adverse effects, e.g. sensitivity is influenced by body weight and lean body mass? (9). 

 

Reply: See reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

8.2.2. Added and free sugars 
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Anonymous (Great Britain) Comment 226. Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, 

there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It 

is possible that there would be different associations (and level of certainty in conclusions) between added and free sugars, 

in terms of disease risks (10). In countries where there are marked differences in intakes of added and free sugars, it may 

not be relevant for Member States to implement guidelines based on evidence combining added and free sugars. EFSA state 

that ?For added and free sugars, positive and causal relationships were identified between their intake and risk of obesity? 

(moderate certainty,>50-75% probability) ? based on evidence from RCTs conducted ad libitum? (P176 Lines 6379-6387). 

Ad libitum and isocaloric exchange studies do not fully account for changes in TEI during the intervention. EFSA assume that 

in studies where only a fraction of the diet is manipulated, the background diet between intervention studies will not differ. 

It is still a possibility that the cause of weight gain is increased energy intake, as opposed to sugars per se. This should be 

highlighted in the conclusions (P176). 

 

Reply:  

Point 1. As for combining added and free sugars, see reply to comment 53, point 2. 

 

Point 2. Regarding the consideration of energy in the assessment, see reply to comment 28. 

 

Changes to the opinion based on this comment: As for comments 28 and 53.  

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 227. Line 2462 : EFSA states that “For added and free sugars, positive and causal relationships were 

identified between their intake and risk of obesity… (moderate certainty,>50-75% probability) … based on evidence from 

RCTs conducted in isocaloric exchange with other macronutrients (mostly starch) and/or ad libitum”. Isocaloric exchange and 

ad libitum studies do not fully account for changes in TEI during the intervention. EFSA assumes that in studies where only a 

fraction of the diet is manipulated, the background diet between intervention studies will not differ. It is still a possibility that 

the cause of weight gain is increased energy intake, as opposed to sugars per se. This should be highlighted in the conclusions 

(Page 176). 

 

Reply:  

Point 1. As for combining added and free sugars, see reply to comment 53, point 2. 

 

Point 2. Regarding the consideration of energy in the assessment, see reply to comment 28. 
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Contributor/Organisation Comment and Reply 

 

Changes to the opinion based on this comment: As for comments 28 and 53.  

WSRO (Great Britain) Comment 228. P68 L2464-8: It should be mentioned, as a limitation in this section, that much of the evidence relies 

on studies using overweight/obese individuals who are likely to respond differently to healthy individuals. Indeed, P7 of the 

protocol states that “Even within relatively homogenous life-stage groups, there is a range of sensitivities to adverse effects, 

e.g. sensitivity is influenced by body weight and lean body mass” (10). P74 L2464-9 & P75 L2515-7: Ad libitum and isocaloric 

exchange studies do not fully account for changes in TEI during the intervention. EFSA assume that in studies where only a 

fraction of the diet is manipulated, the background diet between intervention studies will not differ. It is still a possibility that 

the cause of weight gain is increased energy intake, as opposed to sugars per se. This should be highlighted. It is important 

that ad libitum studies are further categorised into addition, substitution or subtraction trials. This is because any effect of 

sugars on health outcomes can depend on the type of study, whether sugars were added, subtracted or exchanged, and the 

amount of calories provided by sugars (i.e. any energy-dependent effects). P77 L2580-2: Need to acknowledge that the 

conclusion is based on a surrogate endpoint not obesity. P77 L2580-2: Combining free sugars and added sugars data does 

not appear to be appropriate. Across Europe, there are marked differences in intakes of added and free sugars, between and 

within countries (Draft Opinion Annex D). It is possible that there would be different associations (and level of certainty in 

conclusions) between added and free sugars, in terms of disease risks (6). In countries where there are marked differences 

in intakes of added and free sugars, it may not be relevant for Member States to implement guidelines based on evidence 

combining added and free sugars. 

 

Reply:  

Point 1. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Point 2. Regarding the consideration of energy in the assessment, see reply to comment 28. 

 

Point 3. As for combining added and free sugars, see reply to comment 53, point 2. 

 

Point 4. In relation to the external validity of RCTs, see reply to comment 452. 

 

Changes to the opinion based on this comment: As for comments 28 and 53.  
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 229. P68 L2464-8: This information shows that many studies are not representative for the general 

population and not for the normal intake of added sugars. The intake from sugars from the not manipulated diet is not 

considered. So, there is insufficient evidence to generalize the findings from RCTs to the general population. When the selected 

studies were conducted only with obese/overweight people, the results observed may not be representative for the general 

population. P75 L2497-501 Can the Panel include the graphical information on the non-linear dose-response relation? P75 

L2512-4 The risk of bias is considered to be serious, but the Panel decides that this is no reason to downgrade the final 

certainty (not sufficient serious). This is a subjective judgement, and a downgrading is the only logical consequence of a 

serious risk of bias. P77 L2576-82 The overall conclusion is based on RCTs (many with high intake levels) and with a surrogate 

endpoint, whereas the PCs do not support an association. The certainty level should be downgraded accordingly. 

 

Reply:  

Point 1. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Point 2. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 3. No dose–response relationship was observed between the intake added and free sugars and body weight (see Annex 

L, Figure 7). 

 

Point 4. As explained in Table 13, RoB was not considered sufficiently serious to downgrade because it was between low and 

moderate, and generally low for two out of the three key questions. As mentioned in the opinion (Section 8.1.3), this type of 
approach (for evidence integration and uncertainty analysis) cannot be implemented according to fixed objective criteria– 

expert judgement is needed, which implies some subjectivity in each decision. However, it provides a reproducible and 

transparent framework for expressing uncertainty in the evidence and in the methods. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 230. P75 L2512-2514: According to the Panel the risk of bias is serious, but at the final certainty the risk 

of bias is not considered to be sufficiently serious to downgrade the certainty level. This is not an acceptable decision of the 

Panel. Will the Panel downgrade the evidence to low as the approach prescribes? 
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Contributor/Organisation Comment and Reply 

Reply: See reply to comment 229, point 4. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 231. First, the combination of added and free sugars, especially in the background of the different results 

of SSBs and 100% FJs on the risk of obesity is scientifically not justified. Second, on page 68, line 2464 – 2468, EFSA explains 

that changes in body weight were investigated in 11 studies of (six with sugars from beverages and five with sugars from 

solid foods and beverages). Seven RCTs were conducted in overweight/obese individuals and two were in children and 

adolescents. Between-arm differences in added sugar intakes ranged from 6 to 24 E%. Due to high numbers of overweight 

and obese participants and intakes of added sugars up to 24 E%, it is questionable if these studies are representative for the 

general population and for the normal intake range of added sugars. Furthermore, isocaloric studies are missing. Why does 

EFSA did not include studies, which were already used previous systematic reviews and meta-analyses by Te Morenga et al. 

2013, BMJ or by Fattore et al. 2017, AM J Clin Nutr? Third, due to the fact than more than half of the included RCTs were 

conducted with added and free sugars in beverages and the rest in mixed diets, EFSA should differentiate between the effect 

of added/free sugars in liquid and solids foods. Besides that, it is scientifically questionable to transfer the effects of foods, 

like SSBs and 100% FJs to the effects of dietary sugars, which are nutrients. Fourth, only moderate level of certainty is 

concluded by EFSA based on RCTs (many with high intake levels) and with a surrogate endpoint, whereas the PCs do not 

support this association. Therefore, the certainty level should be downgraded. Furthermore, if eucaloric studies were included 

no effects were seen on waist circumferences or body fat (figure G1-c and figure G1-d). On page 75, line 2499 – 2501, EFSA 

describes that a non-linear dose-response was not investigated based on the graphical exploration of the data. Can EFSA 

provide this graphical information? 

 

Reply:  

Point 1. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 2. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Point 3. No dose–response relationship was observed between the intake added and free sugars and body weight (see Annex 

L, Figure 7). 

 

Point 4. As explained in Section 8.2, body weight and BMI were not assessed as endpoints in studies conducted under neutral 
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energy balance because these studies were designed to maintain body weight constant (i.e. target energy intakes were 

adjusted to that end, even weekly in some studies). 

 

Point 5. In relation to the doses of sugars assessed in RCT, see reply to comment 210. 

 

Point 6. As for the use of RCTs on SSBs to conclude on added and free sugars, see reply to comment 58, point 2. 

 

Changes to the opinion based on this comment: As for comment 58. 

 

8.2.4. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

Anonymous (Great 

Britain) 

Comment 232. As the majority of studies on SSBs and incidence of obesity were in infants, toddlers and young children, 

the applicability of these results to adults requires consideration and should be noted. 

 

Reply: See reply to comment 233, point 1. 

 

Changes to the opinion based on this comment: None. 
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WSRO (Great Britain) Comment 233. P80 L2687-93: As the majority of studies on SSBs and incidence of obesity were in infants, toddlers and 

young children, the applicability of these results to adults requires consideration and should be noted. P80 L2687-723 & P81 

L2750-831 & P83 L2834-7: There is no discussion around the interplay between SSB intakes and a clustering of other lifestyle 

factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, smokers (7,8)); as well 

as the role of socio-economic status on disease risk. This needs to be mentioned throughout this section. P83 L2832 (Table 15): 

The reasons for initial certainty of PCs being graded as low vs. moderate need to be more clearly stated. P83 L2839-42: Evidence 

at the same level of certainty (moderate) for PCs & RCTs should not upgrade the evidence (to high). The evidence has a 

moderate level of certainty. 

 

Reply: 

Point 1. As explained in Section 8.9.4, PCs in children mainly investigated the relationship between the intake of these 

beverages and measures of body weight and body fat, and the results were consistent with those in adults. The Panel 

considers that, except for the risk of gout, the BoE has good external validity and that the conclusions on hazard identification 

apply to the general European population and their subgroups. 

 

Point 2. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 3. Regarding the reasons for the initial level of certainty of PC, see reply to comment 268. 

 

Point 4. As explained in Section 8.2.4.3, the level of certainty is upgraded to high because PCs address the main uncertainty in 

the BoE from RCTs, which was indirectness (downgrading factor).  

 

Changes to the opinion based on this comment: None. 
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CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 234. P79 L2666-8 The difference in sugar intake from beverages was between 6 and 20E%. If there would 

be an effect the expectation is that there would be a dose-response relation. Despite of this observation in the draft opinion, 

the Panel concludes that there is a positive and causal relationship between the intake of SSBs and risk of obesity (lines 2679-

80). Will the Panel delete this not proven conclusion? P79 L2677-9 The risk of bias is considered to be serious, but the Panel 

decides that this is no reason to downgrade the final certainty (not sufficient serious). This is a subjective judgement, and a 

downgrading is the only logical consequence of a serious risk of bias. P84 L2781-3 The data indicates a serious risk of bias. P81 

L2734-8 This introduces more heterogeneity and should not be done and can be avoided by a separate analysis. Will the Panel 

adapt the opinion accordingly? P81 L2742-4 Linearity is assumed and not tested which is not scientifically justified. P83 L2832-

7 The risk of bias is serious, including confounding and exposure assessment. This downgraded the initial certainty which was 

upgraded with consistency of the results. So, the Panel assess both factors as being equal in the uncertainty assessment and 

this is questionable. 

 

Reply: 

Point 1. The level of certainty was indeed not upgraded for dose–response. Lack of dose–response is not considered a 

downgrading factor in any framework, including OHAT/NTP (see Section 8.1.3). 

 

Point 2. RoB was not considered sufficiently serious to downgrade because it was between low and moderate, and generally low 
for two out of the three key questions. As mentioned in the opinion (Section 8.1.3), this type of approach (for evidence integration 

and uncertainty analysis) cannot be implemented according to fixed objective criteria– expert judgement is needed, which 

implies some subjectivity in each decision. However, it provides a reproducible and transparent framework for expressing 

uncertainty in the evidence and in the methods. 

 

Point 3. No linear dose–response relationship was observed between the intake added and free sugars and body weight. The 

level of certainty was not upgraded because of dose–response. 

 

Changes to the opinion based on this comment: the explanation of why the RoB was not considered sufficiently serious 

to downgrade the level of certainty in the relationship has been included in Table 14. 
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Scientific board of 

Knowledge Center Sugar 

and Nutrition 

(Netherlands) 

Comment 235. P79-80 L2678-2679: According to the Panel the risk of bias is serious, but at the final certainty the risk 

of bias is not considered to be sufficiently serious to downgrade the certainty level. This is not an acceptable decision of the 

Panel. Will the Panel downgrade the evidence to low as the approach prescribes? P81 L2734-2738: The combination of whole 

body and abdominal obesity is not allowed since these endpoints differ too much. The incorporation of this combination should 

be a reason to downgrade the certainty of the evidence. 

 

Reply: 

Point 1. See reply to comment 234. 

 

Point 2. As explained in Section 8.2.4.2, the Panel also notes that incidence of (whole body) obesity and abdominal obesity are 

closely related measures at a population level and show a similar relationship with disease risk. Therefore, the Panel considers 

that the evidence on both endpoints can be combined and addressed in the comprehensive UA. 

 

Changes to the opinion based on this comment: As for comment 234. 

UNESDA Soft Drinks 

Europe (Belgium) 

Comment 236. P79 Ln2648-50 Although the target difference in sugars intake ranged from 6 to 20%E, the opinion 

should note the majority were ≥17%E (equivalent to ~850 ml regular SSB) – far in excess of mean intakes in Europe. Ln 2660-

1 It could be useful to state here that a) further studies are needed to determine if this relationship is also apparent for normal 

weight individuals, and b) the effect size appears small, considering the large difference in %E sugars - smaller even than for 

mixed diets (Fig G1-a) despite similar differences in %E sugars. Table 14 Although effect estimates are similar across studies 

for body weight, effect estimates are much lower and less consistent for other standalone and complementary endpoints (BMI, 

WC etc). P80-82 Given our earlier comment regarding the definition of SSBs (section 7), the following cohorts should have been 

excluded: ELEMENT, KoGES, PHI, and EPIC-DiOGenese. Ln2687-93 As the majority of studies on SSBs and incidence of obesity 

were in infants, toddlers and young children, the applicability of these results to adults requires consideration and should be 

noted. Ln2786-90 As per our comment to section 7 – we suggest removal of comparisons to studies on ASBs. P83 Ln2832-4 

Table 15 Uncertainty should be noted in the relationship between intake of SSBs and measures of body weight, BMI and WC 

keeping TEI constant and following adjustment for measures of BMI at baseline. P83 Ln2839-43 Given that the level of certainty 

in the evidence is moderate for both RCTs and PCs, the small effect estimates in intervention studies, and with only 50% of PCs 

reporting dose-response relationships (2 of which were at high RoB) it may be prudent to suggest that the overall conclusion on 

the certainty in the evidence remain as moderate. 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 197 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

 

Reply:  

Point 1. Regarding the external validity of the results from RCTs, see reply to comment 452. 

 

Point 2 on the sugars source, see reply to comment 58, point 2. 

 

Point 3. Regarding sugar intakes from SSBs, these levels of intake are observed in some population groups and countries in 
Europe when only consumers are considered (see Appendix B and Annex E of the opinion). It should also be noted that the 

duration of the intervention in RCTs is generally short. 

 

Point 4. For all comments already made in Section 7, see reply to comment 197. 

 

Point 5. As explained in Section 8.2.4.3, the level of certainty is upgraded to high because PCs address the main uncertainty in 

the BoE from RCTs, which was indirectness (downgrading factor).  

 

Changes to the opinion based on this comment: None 

Wirtschaftliche 

Vereinigung Zucker e. V. 

(Germany) 

Comment 237. On page 81, Line 2742 – 2749, EFSA is of the view that there is a linear dose-response relationship of 

SSBs intake and incidence of (abdominal) obesity. The explanations indicates that linearity was rather assumed and additionally 

need to be scientifically proven to be justified, since only three of six investigated PCs show a significant linear dose-response 

relationship. However, uncertainty is high, since the other investigated PCs do not confirm linearity. On page 82, line 2781 – 

2783, EFSA states that of 13 PCs report positive relationships between changes in intake of SSBs and measures of body weight 

or BMI, and these were statistically significant in 8 studies (WAPCS only in females), 7 of which did not keep TEI constant, and 

6 of which adjusted for measures of BMI at baseline. This data indicates a serios risk of bias. 

 

Reply: 

 

Point 1 on dose–response meta-regression analysis, see reply to comment 485. 
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Point 2. These data indicate the different analyses conducted by the authors of the individual studies, as acknowledged in the 

opinion. 

 

Changes to the opinion based on this comment: None 

 

8.2.5. 100% fruit juices 

Contributor/Organisation Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain), UNIJUS 

(France), Brazilian 

Association of Citrus 

Exporters (CitrusBR) (Brazil), 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

Comment 238. The conclusion of a ‘causal’ relationship of 100%FJ intake with obesity is weakened by the 

insufficiencies in the FFQs of several PCs included in EFSA’s meta-analysis. The FFQs used by the NHS, NHSII, WHI and HPFS 

studies are insufficiently detailed to differentiate 100%FJ from unspecified juices. E.g., participants were asked to report 

intake of ‘apple juice or cider’, making it impossible to separate both intakes. Other questions did not allow to separately 

record sugar-sweetened juices hence these are likely incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ 

or ‘other fruit juices’. These studies therefore do not accurately report 100%FJ intake (See our Appendix J response). Other 

studies have conducted separate MA for verified 100%FJ intake and unspecified juices, e.g. D’Elia et al. (2020) Eur J Nutr 60: 

2449-2467, concluding no association with risk of obesity. In addition, the association between 100%FJ intake and risk of 

obesity is not supported by evidence from RCTs that shows no significant impact of high intakes (500-750 ml daily) of 100%FJ 

on body weight. IFU notes RCTs on 100%FJ were excluded from Section 8 because their methodology did not involve variable 

intakes of sugars. Nevertheless, for the purposes of determining causality, it is important to consider these studies. IFU asks 

EFSA to reflect the findings of specific MA of RCTs: - D’Elia et al. (2020) reporting 100%FJ intake in relation to body weight 

(n=19 studies), BMI (n=12 studies) and waist circumference (n=10 studies) found no significant effect. - Alhabeeb H et al. 

(2020) Crit Rev Food Sci Nutr 1-14 & Motallaei M et al. (2021) Phytother Res doi: 10.1002/ptr.7173 reporting no significant 

impact of 100% orange juice intake on body weight or body composition. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Contributor/Organisation Comment and Reply 

Sumol+compal (Portugal) Comment 239. The conclusion of a ‘causal’ relationship of 100%FJ intake with obesity is weakened by the fact that 

there are insufficiencies in the FFQs of several PCs included in EFSA’s meta-analysis. The FFQs used by the NHS, NHSII, WHI 

and HPFS studies were insufficiently detailed to differentiate 100%FJ from unspecified fruit drinks and so these studies do 

not accurately report 100%FJ. Other questions did not allow participants to separately record sugar-sweetened juices, hence 

these are likely incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ or ‘other fruit juices’ and would 

influence the overall association with obesity. Studies that have conducted separate MA for verified 100%FJ intake and 

unspecified juice drinks, e.g. D’Elia et al. (2020) Eur J Nutr 60: 2449-2467, concluded no association of 100%FJ with risk of 

obesity. Residual confounding is a major limitation of all these PC studies. In addition, there is a valid question about whether 

associations between 100%FJ intake and risk of obesity are ‘causal’ when evidence from RCTs shows no significant impact of 

large intakes (500-750 ml daily) of 100%FJ on body weight. We are aware that RCTs on 100%FJ were excluded from Section 

8 because their methodology did not involve variable intakes of sugars. For the purposes of determining causality, it is 

important to consider these studies: - D’Elia et al. (2020) conducted MA of RCTs reporting 100%FJ intake in relation to body 

weight (n=19 studies), BMI (n=12 studies) and waist circumference (n=10 studies) finding no significant effect of 100%FJ 

consumption. - Alhabeeb H et al. (2020) Crit Rev Food Sci Nutr 1-14 and Motallaei M et al. (2021) Phytother Res doi: 

10.1002/ptr.7173 reported no significant impact of 100% orange juice intake on body weight or body composition in adults 

compared with controls. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Anonymous (Great Britain) Comment 240. P86 L2935 (Table 16): The reasons for initial certainty of PCs being graded as low vs. moderate need 

to be more clearly stated. 

 

Reply: See reply to comment 268. 

 

Changes to the opinion based on this comment: As for comment 268. 

CEFS – European Association 

of Sugar Manufacturers 

Comment 241. P84 L2853-5 These remarks show that no conclusion can be drawn on the intake of fruit juice and 

the risk of obesity. Will the Panel adjust the opinion accordingly? P86 L2935-7 The risk of bias is considered to be serious, 

but the Panel decides that this is no reason to downgrade the final certainty (not sufficient serious). This is a subjective 
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Contributor/Organisation Comment and Reply 

(Belgium) judgement, and a downgrading is the only logical consequence of a serious risk of bias. When downgraded on risk of bias the 

level of certainty would become zero (from very low: 0-15% probability). The conclusion is based on indirect evidence 

(surrogate endpoint) and the main evidence from cohorts is neglected. 

 

Reply: No evidence from PCs has been ‘neglected’. Evidence has been downgraded for indirectness (surrogate endpoint). 
RoB was not considered sufficiently serious to downgrade because it was between low and moderate, and probably low for 

two out of the three key questions. As mentioned in the opinion (Section 8.1.3), this type of approach (for evidence integration 

and uncertainty analysis) cannot be implemented according to fixed objective criteria– expert judgement is needed, which 
implies some subjectivity in each decision. However, it provides a reproducible and transparent framework for expressing 

uncertainty in the evidence and in the methods. 

 

Changes to the opinion based on this comment: the explanation why RoB was not considered sufficiently serious to 

downgrade the level of certainty based on this domain has been added to Table 16 in the final version of the opinion. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 242. P86 L2936-2937: According to the Panel the risk of bias is serious, but at the final certainty the risk 

of bias is not considered to be sufficiently serious to downgrade the certainty level. This is not an acceptable decision of the 

Panel. Will the Panel downgrade the evidence (to not sufficient) as the approach prescribes? 

 

Reply: See reply to comment 241. 

 

Changes to the opinion based on this comment: As for comment 241. 

Döhler GmbH (Germany) Comment 243. The evidence associating 100%FJ intake with obesity is ‘causal’ is questioned when taking into 

account insufficiencies in the FFQs of several PCs included in EFSA’s meta-analysis. Our Appendix J response, the FFQs used 

by the NHS, NHSII, WHI and HPFS studies were insufficiently detailed to differentiate 100%FJ from unspecified fruit drinks. 

For example, in one question, participants were asked to report their intake of ‘apple juice or cider’. Despite EFSA’s response 

at the consultation meeting, there is no way to disentangle apple juice and cider intakes from this question and so these 

studies do not accurately report 100%FJ. Other questions did not allow participants to separately record sugar-sweetened 

juices hence these are likely incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ or ‘other fruit juices’ and 

would influence the overall association with obesity. Other studies have conducted separate MA for verified 100%FJ intake 
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Contributor/Organisation Comment and Reply 

and unspecified juice drinks, e.g. D’Elia et al. (2020) Eur J Nutr 60: 2449-2467 which concluded no association with risk of 

obesity. In addition, it is questioned whether associations between 100%FJ intake and risk of obesity are ‘causal’ when 

evidence from RCTs shows no significant impact of large intakes (500-750 ml daily) of 100%FJ on body weight. We are aware 

that RCTs on 100%FJ were excluded from Section 8 because their methodology did not involve variable intakes of sugars. 

However, for the purposes of determining causality, it is important to consider these studies. We invite EFSA to note the 

findings of specific MA of RCTs: D’Elia et al. (2020) conducted MA of RCTs reporting 100%FJ intake in relation to body weight 

(n=19 studies), BMI (n=12 studies) and waist circumference (n=10 studies) finding no significant effect of 100%FJ 

consumption. Alhabeeb H et al. (2020) Crit Rev Food Sci Nutr 1-14, Motallaei M et al. (2021) Phytother Res reported no 

significant impact of 100% orange juice intake on BW 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Carrie Ruxton (Great Britain) Comment 244. I urge EFSA to re-evaluate their conclusion about ‘cause and effect’ and ‘dose response’ since 

important evidence appears to have been ignored. The 3 US cohort studies (Muraki et al 2013) – due to their sample size – 

dominated the meta-analyses and dose response calculations. Yet when one examines their food frequency questionnaires, 

their accuracy and sensitivity are very poor. Participants who drink sugar-sweetened juices or diluting cordials have no place 

in the questionnaires to record this consumption, and there is a strange question conflating cider with apple juice – these are 

completely different drinks and one is definitely not 100%FJ. This is exactly the reason why two other systematic reviews and 

meta-analyses did not include the 3 US cohorts from Muraki in their analyses on 100%FJ (Xi et al. (2014) PLoS ONE 9: 

e93471. Ref 2: D’Elia et al. (2020) Eur J Nutr 60: 2449-2467). If 100%FJ were to be ‘causal’ for T2D, one would expect short- 

and medium-term consumption at high levels to create some negative perturbations in glycaemic control. Yet, this is not the 

case according to several meta-analyses. 4 meta-analyses have been published on RCTs, using doses of 100%FJ that are 

significantly higher than habitual intakes – around 400-700ml per day. These trials showed no significant negative effects on 

fasting glucose, insulin, HbA1c, HOMA-IR. Choo et al 2018, BMJ 363: k4644; D'Elia et al 2020, Eur J Nutr 60: 2449-2467; 

Murphy et al 2017, J Nutr Sci 6: e59; Wang et al 2014, PLoS One 9: e95323). 4 recent prospective cohort trials from 

Netherlands, Germany, US and Australia have found no significant association between risk of T2D or pre-diabetes and 

consumption of 100%FJ. The refs are: Scheffers et al 2020, J Nutr 150: 1470-1477; Della Corte et al (2021) Front Nutr 7: 

615684; Moon et al (2021) J Nutr doi: 10.1093/jn/nxab334; Bondonno et al (2021) J Clin Endocrinol Metab 106: e4097-

e4108. 
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Contributor/Organisation Comment and Reply 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 245. On page 84, line 2853 – 2855, EFSA indicates that cohort studies report non-significant negative 

associations between the intake of 100% FJs and incidence of abdominal obesity after adjustment for relevant covariates, 

including baseline BMI or WC, respectively. Moreover, EFSA considers that the available BoE does not suggest a positive 

relationship between the intake of 100% FJs and risk of obesity. However, in the final decision, EFSA concludes a relationship 

of 100% FJs with the risk of obesity (very low evidence), but these remarks show that no conclusion can be drawn on the 

intake of 100% FJs and the risk of obesity. Since no interventions studies for 100% FJs were eligible, an adjustment of the 

current conclusion would be preferable. 

 

Reply: The level of certainty in the relationship has not been upgraded for any reason, including consistency across LoE, 

because the results from PC on body weight are not consistent with the results on abdominal obesity in the only 2 PCs with 

assessed this endpoint. See also reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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8.3. Risk of NAFLD/NASH 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 246. It should be mentioned, as a limitation in this section, that much of the evidence relies on studies 

using overweight/obese and/or hyperinsulinemic individuals who are likely to respond differently to healthy individuals. 

 

Reply: See reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 247. P86 L2943-7: It should be mentioned, as a limitation in this section, that most studies were conducted 

in individuals with overweight/obesity, who are likely to respond differently to healthy individuals. 

 

Reply: See reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

 

8.3.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 248. Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, 

there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It 

is possible that there would be different associations (and level of certainty in conclusions) between added and free sugars, 

in terms of disease risks (10). In countries where there are marked differences in intakes of added and free sugars, it may 

not be relevant for Member States to implement guidelines based on evidence combining added and free sugars. 

 

Reply: See reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53. 
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Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 249. P88 L2990 & P89 L3029: It should be mentioned, as a limitation in this section, that individuals with 

overweight/obesity are likely to respond differently to healthy individuals. P89 L3035-8: Combining free sugars and added 

sugars data does not appear to be appropriate. Across Europe, there are marked differences in intakes of added and free 

sugars, between and within countries (Draft Opinion Annex D). It is possible that there would be different associations (and 

level of certainty in conclusions) between added and free sugars, in terms of disease risks (6). In countries where there are 

marked differences in intakes of added and free sugars, it may not be relevant for Member States to implement guidelines 

based on evidence combining added and free sugars. P89 L3035-8: Need to acknowledge that the conclusion is based on a 

surrogate endpoint not NAFLD/NASH. 

 

Reply:  

Point 1. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 2 on added and free sugars, see reply to comment 53, point 2. 

 

Point 3 on the use of surrogate endpoints in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: As for comment 53. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 250. P88 L2990 In total four RCTs were included whereby most are based on studies on individuals with 

overweight/obesity. The conclusions of these studies cannot be generalized to the general population. P88 L2991-2 This 

intake level (sugars from the rest of the diet have to be added) is high and not representative for the normal intake distribution. 

P88 L2992-3 So, any conclusion should relate to beverages. Conclusions on added and free sugars are invalid since this 

exposure is not measured. P88 L3010 The Panel accepts visual inspection as a method to be used for conclusions. This 

method is more often used, see P91 L3100, P 124 L4308-9, P154 L 5349-50, and P174 L6248-50. P88-89 L3025-7 Based on 

the three points the final certainty for added and free sugars should be downgraded to zero with the conclusion that there is 

not sufficient evidence. 

 

Reply:  

Point 1. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 2 on the use of RCTs on added and free sugars from one or more sources to address Q1 on the amount of sugars. 
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Contributor/Organisation Comment and Reply 

The strategy for data extraction and data analysis is described in Section 7.3.1. of the opinion, together with the 

assumptions made regarding the dose of sugars and the uncertainties related to those assumptions.  

 

Point 3 on the use of surrogate endpoints in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 251. On page 88, Line 2983 - 2993: Three of four included intervention studies focusing on liver fat as 

standalone (surrogate) were conducted in overweight and obese individuals. Therefore, this data is not transferable to the 

general population. Additionally, overweight and obesity are also well-known risk factors for NAFLD/NASH as such (e.g., 

Musso et al. 2010, Hepatology). Furthermore, between-arm differences in added and free sugar intakes ranged from 18 to 

22 E%. These intake level (sugars from the rest of the diet have to be added) is very high and not representative for the 

normal intake distribution and three studies used beverages and only one used foods and beverages. This points rather to a 

conclusion for beverages and not for added and free sugars, which were actually not measured. Regarding these uncertainties, 

EFSA should downgrade the level of certainty to zero, which would be in line with most of the publications, indicating that 

the development of liver fat is rather due to excess energy intake than dietary sugars (e.g, Chiu et al. 2015, Eur Clin Nutr or 

Chung et al. 2014 Am J Clin Nutr). 

 

Reply:  

Point 1. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 2 on the use of RCTs on added and free sugars from one or more sources to address Q1 on the amount of sugars. 

The strategy for data extraction and data analysis is described in Section 7.3.1. of the opinion, together with the 

assumptions made regarding the dose of sugars and the uncertainties related to those assumptions.  

 

Point 3. In relation to the sugars dose used in RCTs, see reply to comment 210. 

 

Changes to the opinion based on this comment: None. 

8.3.4. Sugar-sweetened beverages 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 206 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 252. P93 L3141-3: Need to acknowledge that the conclusion is based on a surrogate endpoint not 

NAFLD/NASH. 

 

Reply: See reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 253. 91 L3087-8 These are not realistic consumption levels for the general population. Is this a reason to 

downgrade the certainty to zero and refrain from conclusions on the relation between the intake of SSB and risk of 

NAFLD/NASH? 

 

Reply: In consumers, the mean contribution of added and free sugars in SSBs (SSSD+SSFD) to total energy intake ranged 

from 1 to 8 E%, depending on the survey. However, the 95th percentile is up to these levels of intake in some population 

groups and countries (see Annex E, Table 4). 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 254. P91 Ln 3087 referring to Fig G2a in App G The negative difference in weight change in the Lowndes 

study (your ref Lowndes et al., 2014b) is questioned. Both groups (8 and 30% sugars) gained weight, with more weight 

gained in the higher sugars group, suggesting a positive difference in weight gain. If correct, this difference should be changed 

for multiple endpoints and the Panel consider the impact of positive change in body weight on the outcomes. The ~18% E 

difference in sugars from SSBs in studies is large, equating to ~1L regular SSB/d, and should be noted. Ln 3115-8 Although 

the studies were designed to be isocaloric and under neutral energy balance or ad libitum, it should also be noted that 

differences in energy and body weight may explain any effect. It is therefore suggested to reduce the certainty to very low 

as any effect is unlikely to be specific to SSBs. 

 

Reply: The incomplete control for energy in RCTs was acknowledged in the conclusions of the draft opinion, and now 

discussed in Section 8.9.5 on the mode of action. It is important to highlight that the objective of the opinion was to assess 

the effect of dietary sugars from one or more sources, and not the effects of the sugar source per se (see also reply to 
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Contributor/Organisation Comment and Reply 

comment 1). 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 255. On page 91, line 3087 – 3088, EFSA highlights that the between-arm target difference in sugars 

intake from beverages ranged from 18 – 22 E%, which are not realistic consumption levels for the general population. 

Therefore, a downgrading the level of certainty to zero would be preferable. 

 

Reply: See reply to comment 254. 

 

Changes to the opinion based on this comment: As for comment 254. 
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8.4. Risk of type 2 diabetes mellitus 

8.4.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 256. P95 L3232-3, P99 L3388-9 & P101 L3476-8: It should be mentioned, as a limitation in this section, 

that individuals who are overweight/obese and/or hyperinsulinemia are likely to respond differently to healthy individuals. P99 

L3386-3391: Much of the evidence relies on studies using overweight/obese and hyperinsulinemic individuals who are likely 

to respond differently to healthy individuals. The level of certainty should be downgraded where most of the evidence is based 

on studies using individuals at higher risk of metabolic disturbances and diseases, as the findings may not be transferable to 

the generally healthy population. P101 L3476-8: Combining free sugars and added sugars data does not appear to be 

appropriate. Across Europe, there are marked differences in intakes of added and free sugars, between and within countries 

(Draft Opinion Annex D). It is possible that there would be different associations (and level of certainty in conclusions) 

between added and free sugars, in terms of disease risks (6). In countries where there are marked differences in intakes of 

added and free sugars, it may not be relevant for Member States to implement guidelines based on evidence combining added 

and free sugars. P101 L3476-8: Need to acknowledge that the conclusion is based on a surrogate endpoint not T2DM. 

 

Reply: 

Point 1. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 2. As for combining added and free sugars, see reply to comment 53, point 2. 

 

Point 3. Regarding the use of surrogate endpoints to draw conclusions from RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: As for comment 53.  
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 257. P95 L3257-62 So, the ad libitum RCTs do not endorse an effect of total and free sugars on fasting 

glucose. The three RCTs with the highest doses (manipulated between arms difference: 28, 43, and 43) are isocaloric trials 

and that the effects are mostly smaller and not significant at a lower intake of total and free sugars. Will the Panel conduct 

an analysis on the RCTs with between arm differences lower than 20 E% and lower than 18E%? P96 L3277-80 The dose-

response is based on three datapoints only which is a very weak basis for conclusions on the shape of the relationship. P95 

L3254-5 The subjects were hyperinsulinemic with a high risk of developing T2DM. This is a major risk of bias since the 

endpoint is fasting glucose. Will the Panel conduct an analysis without the studies that included hyperinsulinemic subjects? 

P96 L3309-11 This is no evidence for the absence of a safe level of intake. How is the shape of dose-response? P96-97 L3312-

5: This is a convenience argument and not science. The best fit is a non-linear dose-response and this should be used. P97 

L3316-9 Figure 12 shows that at relatively low intake levels of added and free sugars there is a decrease in fasting glucose. 

Visual inspection suggests that there is no adverse effect between 15 and 20 %E (between arm difference). The actual sugar 

intake is higher because the sugar in the diet that is not manipulated is not considered. What is the effect on the relationship 

of the two outliers with a greatest effect? P97 L3324-5 Despite of this the Panel concludes in general that the relationships 

are linear. P99 Table 19 This contrasts with the L3309-11 and with L3312-3. Will the Panel delete this upgrading factor and 

consider that intake levels were high and not normal, which should downgrade the certainty to zero? P99 L3388-9 These 

individuals are not representative for the general population: reason to downgrade the certainty to zero. P101 L3476-8 This 

conclusion is questionable. See comments on L3388-9. 

 

Reply:  

Point 1. Regarding the dose–response meta-analysis on fasting glucose, see replies to comments 210 and 258. 

 

Point 2. Regarding the value of ‘visual inspection’ to assess the shape of a relationship in dose–response meta-analysis, see 

reply to comment 485. 

 

Point 3. Regarding the external validity of the results form RCTs, see reply to comment 452. 

 

Changes to the opinion based on this comment: As for comments 258 and 485 
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Contributor/Organisation Comment and Reply 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 258. P95 L3238-3239: Eight RCTs were in overweight/obese individuals and two included subjects with 

hyperinsulinemia. Therefore, the external validity for the general healthy population is questionable. P96-97 L3312-3315. 

Despite the better fit of the non-linear dose-response the Panel retained the linear model based on the avoidance of complexity 

and not on scientific arguments. Will the panel conclude that this association is non-linear? P99 Upgrading factors in table 19: 

At least 11 E% is needed for a positive effect on fasting glucose. This is clear evidence for a threshold. Will the Panel conclude 

accordingly and not upgrade the certainty based on the dose response? 

 

Reply: 

Point 1. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 2. The fit of the non-linear model was mistakenly reported as slightly better than that of the linear model. In fact it 

was slightly worst based on the Akaike Information Criterion (AIC) used to compare the models. In any case, the non-linear 

model was monotonically positive, and thus did not allow identifying a threshold below which fasting glucose did not 

increase over the observed range of intake. Considering the results of the non-linear model would have led to the same 

conclusion: fasting glucose increases with the increasing sugars dose, although not at a constant pace as for the linear 

model. 

 

Point 3. The slope of the linear model and the shape of the non-linear model (monotonically increasing) show that the 

effect of sugar intake (E%) is positive on fasting glucose. Because of the large unexplained heterogeneity, the Panel 

considers that the analysis can be used to conclude on the direction of the dose–response relationship but not to make 

quantitative predictions of the effect of added  or free sugars on fasting  glucose levels. A monotonic dose–response 

between sugars as E% and fasting glucose was observed, and on these basis the level of certainty in a causal association 

was upgraded. 

 

Changes to the opinion based on this comment: 

Section 8.4.2 of the opinion and Annex L have been modified as follows: 

 

‘A meta-regressive non-linear dose-response relationship was also investigated using a cubic spline function with three 

knots. Non-linearity was supported by the model, and the shape of the non-linear dose-response was monotonically 

positive. Since the AIC showed a slightly better fit for the linear model, the latter was retained’. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 259. On page 95, line 3225-3262, EFSA indicates that fasting glucose was higher in the high sugar arm 

relative to the low sugar arm in 11 of the 17 studies, whereas the effect of the intervention was null in 3 studies and negative 

in the remaining 3 studies. However, having a closer look on Appendix G, Figure G4.c, data points clearly indicate a safe 

range (15 – 22 E%, excluding the first data point for 10 E%, which rather seems to be outlier) followed by an effect of 

added/free sugars on fasting glucose (rising from 28 E% on). In line with that, Figure 12 shows that at relatively low intake 

levels of added and free sugars there is a decrease in fasting glucose followed by a safe range up to 15 -20 E% (visual 

inspection). These findings suggest a non-linear relationship. A new or additional analyses by EFSA with a non-linear approach 

would be highly preferable. On page 96, line 3277-3280, EFSA explains results which were conducted in men and women 

with hyperinsulinemia. These subjects, who are hyperinsulinemic and with that at high risk of developing type 2 diabetes 

mellitus, which is a major risk of bias for fasting glucose, should be excluded from the current assessment. Furthermore, 

having a closer look on Appendix G, Figure G4.c, the study with hyperinsulinemic patients had the highest effects in the meta-

analyses on fasting blood glucose level (Israel et al. 1983). Will EFSA conduct an analysis without the studies that included 

the hyperinsulinemic subjects? On page 99, line 3388 – 3389, EFSA explains that about half of the RCTs were on 

overweight/obese subjects and two were limited to (or included a group of) hyperinsulinemic individuals. These limitations 

clearly show that the results are not representative for the general population. These limitations are also a reason to 

downgrade the certainty to zero. 

 

Reply: See replies to comment 210 and 258. 

 

Changes to the opinion based on this comment: As for comment 258. 
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8.4.4. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 260. P104 L3626-754: There is no discussion around the interplay between SSB intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, 

smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned throughout this 

section. P107 L3747 (Table 20): The reasons for initial certainty of PCs being graded as low vs. moderate need to be more 

clearly stated P108 L3753-4: Need to acknowledge that the evidence from RCTs is based on a surrogate endpoint not T2DM. 

 

Reply:  

Point 1. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 2. For the initial level of certainty of PC, see reply to comment 268. 

 

Point 3. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 261. P105 L3654-8 This is a clear indication that body fatness is the real risk factor and not SSB. Will the 

Panel consider this? P105 L3679-81 How was the linearity tested with a few categories? For instance, the FMCHES cohort 

reported that the relative risks (confidence interval) in the quartiles of soft drinks intake were 1.0, 0.85 (0.42-1.73), 0.80 

(0.43-1.49), 1.60 (0.93-2.76). The p for trend was 0.01. The relative risks suggest a J-shaped curve. None of the consumption 

categories is significant since 1.0 is always included in the confidence interval. P06 L3696-8 The linearity is assumed. Will the 

Panel check whether a linear association has a better fit than any non-linear dose-response association? P106 L3714-6 Figure 

13. Based on a p-value of 0.487 for non-linearity a linear association is assumed (line 3679). According to the model of the 

Panel (tolerable upper intake level) the null hypothesis has to be non-linearity and linearity has to prove that the assumption 

of non-linearity is significantly false. Visual inspection of figure 13 shows that up to about 300 ml SSB/day many adjusted 

relative risks include 1 or are even below 1. This is clearly an intake range without significant adverse health effects or in 

other words no concern. The adjusted relative risk at 250 ml/day is calculated. What is this risk at a daily intake at 100, 150 

and 200 ml? P107 L3744-5 This indicates that obesity and not SSB (and added and free sugars) may be the real cause. P107 

L3747-9 The upgrading, based on the dose-response, is questionable (see comments on lines 3679-82 and lines 3696-8). The 

risk of bias is evaluated as serious, but not considered in the final certainty level. Without the upgrading with the dose-
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response and the downgrading based on risk of bias the final certainty level would be low (15-50%). 

 

Reply: The risk of bias is evaluated as serious, but the final level of certainty was not downgraded for this reason because 

PCs at high RoB (tier 3) had a negligible impact on the dose–response relationship, as explained in Table 20 of the opinion. 

 

See also reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 262. P105 L3679-3681: The Panel claims significant linear dose-response relationships. However, in the 

original article of the FMCHES-cohort the relative risks (confidence interval) in the quartiles are 1.0, 0.85 (0.42-1.73), 0.80 

(0.43-1.49) and 1.60 (0.93-2.76), respectively. These figures show the relationship is not linear but J-shaped. The p for trend 

is 0.01 and is due to the exceptional high relative risk of 1.6. This example shows clearly that the p for a linear trend is 

misleading regarding conclusions on the linearity of the dose-response. Will the Panel refrain from conclusions on linearity 

based on a significant p for trend (= test for trend and not for the shape of the curve) and consider the non-significant intake 

categories as an indication for a threshold? P106 Figure 13: Visual inspection shows that the linear model is not the best fit. 

In Annex L (line 776-99) there is a very brief discussion as to why Restricted Cubic Splines (RCS) were chosen. There the 

Panel writes “Some aspects are critical when setting a spline, particularly the degree of the polynomial, the number and 

location of the knots and the constraints applied to the function” and RCS’s with 3 knots were chosen because “they represent 

a good balance”. Remarkably, the non-linear models were only fitted in the analyses for triglycerides and fasting glucose 

(annex M line 798-9). Since visual inspections suggest that the linear model doesn’t has the best fit, other options should 

have been tested to find the best fitting model, e.g. other splines (with a more liberal knot placement and/or more knots) or 

a piecewise linear model (Toms, 2003). P107-108 L3747-3749: According to the Panel the risk of bias is serious, but at the 

final certainty the risk of bias was not used to downgrade the certainty level. This is not an acceptable decision of the Panel. 

Will the Panel downgrade the evidence to moderate as the approach prescribes? Toms, 2003: https://doi.org/10.1890/02-

0472 

 

Reply: See reply to comment 261. 

 

Changes to the opinion based on this comment: None 
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UNESDA Soft Drinks Europe 

(Belgium) 

Comment 263. P104 Ln3623-4 The relationship between differences in SSB intake and fasting glucose is positive, 

though 95%CI spans zero. Comment on the clinical significance of the difference is required given the large ~18-20% 

difference in sugars (~1L/d regular SSB/d, which exceeds the highest dose in dose-response analysis for PCs), and the unclear 

effect of energy, where positive differences in body weight suggest energy-dependent effects. We suggest a conclusion of 

positive but with very low certainty of evidence. Ln 3632+ The following studies should be excluded as not specific to SSBs 

(KoGES, JPHC, FMCHES), and EPIC-multicentre (22) should have been included instead of country-specific EPIC studies. P105 

Ln 3659-65 Suggest removing as per our comment in section 7. P106 Ln 3694-713 & Fig 13 As comments to Annex M, there 

is uncertainty in the dose at high intakes (7 data points), with visual examination of Fig 13 exhibiting less certainty in RR 

exceeding 1 at low intakes (~<250 ml/d). P107 Ln3745-6 Inconsistency in results of PCs from other LoEs should be noted. 

Ln3747+ Table 20 The initial certainty rating of moderate requires explanation in relation to P64 Ln2292-6. RoB domain: -

residual confounding in dietary PCs is likely and should not be underestimated, even if key confounders are included. -likely 

incomplete control of confounding by TEI. Unexplained inconsistency in other PCs LoEs should be noted. Publication bias 

should be ‘detected’. Although a dose response was reported, there are concerns over certainty in the dose response at both 

high and low doses and the low magnitude of RR (<2) even at the highest doses cautions against an upgrade in the certainty 

(11). This, with the points noted above, suggests the final certainty should remain moderate. P108 Ln3750 We suggest a 

more cautious level of certainty of moderate Ln3753-4 We suggest ‘There is a moderate level of certainty for a positive and 

causal relationship between SSB and risk of Type 2 Diabetes' 

 

Reply: 

 

Point 1 on clinical significance: see reply to comment 2, point 7. 

 

Point 2 on the definition of the exposure and inclusion of the EPIC-InterAct study, see reply to comment 1. 

 

Point 3 on dose–response relationships, see replies to comment 485. 

 

Point 4 on the role of energy, see reply to comment 28. 

 

Point 5 on confounding, see reply to comment 452. 
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Point 6. As described in Section 8.1.3. a large magnitude of the effect (e.g. RR > 2) was considered was an upgrading factor 

for the level of certainty in a exposure–endpoint relationship. However, no relationship was upgraded for this reason.  

 

Changes to the opinion based on this comment: As for comment 1. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 264. On page 105, line 3654 – 3658, EFSA states that: “The association between the consumption of SSBs 

and incidence of T2DM was attenuated when BMI was included in the model as an additional variable after adjusting for 

relevant covariates in five (BWHS, EPIC-C3N, EPIC-Norfolk, MDCS, NHSII) out of the seven studies which tested this 

hypothesis (exceptions were HPFS and TLGS), suggesting that the relationship may be in part mediated by BMI.” This is a 

clear indication that BMI is the real risk factor and not SSBs. Will EFSA discuss the role of body weight as a main risk factor 

for type 2 diabetes mellitus and the role of liquid calories in general as a contributor to increased energy intake? Furthermore, 

on page 107, line 3744 – 3745, EFSA notes that an increased incidence of T2DM is consistent with an increased risk of obesity. 

This indicates that obesity and not SSBs may be the real cause for type 2 diabetes mellitus. On page 106, line 3696 – 3698, 

EFSA indicates that the predicted pooled relative risk of T2DM for an increase in SSBs intake of 250 ml/d was 1.14 (95% CI: 

1.06, 1.22) assuming a linear dose-response relationship. Here, linearity was assumed and not proven. Visual inspection of 

Figure 13 shows that up to about 200 ml SSB/d many adjusted relative risks include 1 or are even below 1, which indicates a 

safe range without significant adverse health effects and with that a non-linear relationship. It would be preferable if EFSA 

can check whether a non-linear association has a better fit than any linear association? 

 

Reply: 

 

Point 1 on the mode of action, see reply to comment 28. 

 

Point 2 on how energy intake have been considered as mediators of the relationship between the intake of sugars and their 

sources and chronic metabolic disease risk, see reply to comment 2, point 4. 

 

Point 3 on the linearity of the relationship, see reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 
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8.4.5. 100% fruit juices 

Contributor/Organisation Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

UNIJUS (France), Brazilian 

Association of Citrus 

Exporters (CitrusBR) (Brazil), 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

Comment 265. The conclusion of a ‘causal’ relationship of 100%FJ intake with T2DM is weakened by the fact that 

FFQs used by the NHS, NHSII and HPFS studies do not differentiate 100%FJ from unspecified juices (see 8.2.5 response). 

These were the only PCs to report a significant positive association with 100%FJ. Conducting separate MA for 100%FJ and 

unspecified juices is more helpful. D’Elia et al. (2020) Eur J Nutr 60: 2449-2467 and Xi et al. (2014) PLoS ONE 9: e93471 

concluded no association between risk of T2DM and 100%FJ. D’Elia (2020) excluded Muraki et al (2013) from the 100%FJ 

MA because the FFQs did not specify 100%FJ. Xi (2014) categorised Muraki (2013) as ‘sugar-sweetened/unspecified fruit 

juice’. EFSA’s view that Muraki (2013) only reports 100%FJ should therefore be reconsidered. IFU respectfully asks EFSA to 

consider in its final Opinion the separate MA and dose response analyses requested from Prof. Sievenpiper by AIJN (Toronto 

University) (Upload A). The conclusion of a causal dose response relationship also conflicts with MA of RCTs showing that 

regular, even high, intakes of 100%FJ do not have adverse effects on markers of T2MD risk. Four MA of RCTs reported no 

significant adverse effects on glucose regulation or insulin resistance (Choo et al. 2018, BMJ 363: k4644; D'Elia et al. 2020, 

Eur J Nutr 60: 2449-2467; Murphy et al. 2017, J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). Two recent analyses 

of the Netherlands EPIC cohort study data (n= 36,147) concluded no association between risk of T2DM and consumption of 

100%FJ (Scheffers et al. 2020, J Nutr 150: 1470-1477), and that modelling 100%FJ as a replacement for SSBs lowered risk 

of T2DM (Scheffers et al. 2021, Public Health Nutr 1:1-11). Both findings are inconsistent with a conclusion that 100%FJ 

causes T2DM. Ln 3803 It is unclear why a linear dose-response relationship was assumed since this has been disputed (Khan 

et al. 2019, Eur J Clin Nutr 73: 1556-1560). 

Attachment 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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ASOZUMOS (Spain) Comment 266. The conclusion of a ‘causal’ relationship of 100%FJ intake with T2DM is weakened by the fact that 

FFQs used by the NHS, NHSII and HPFS studies do not differentiate 100%FJ from unspecified juices (see 8.2.5 response). 

These were the only PCs to report a significant positive association with 100%FJ. Conducting separate MA for 100%FJ and 

unspecified juices is more helpful. D’Elia et al. (2020) Eur J Nutr 60: 2449-2467 and Xi et al. (2014) PLoS ONE 9: e93471 

concluded no association between risk of T2DM and 100%FJ. D’Elia (2020) excluded Muraki et al (2013) from the 100%FJ 

MA because the FFQs did not specify 100%FJ. Xi (2014) categorised Muraki (2013) as ‘sugar-sweetened/unspecified fruit 

juice’. EFSA’s view that Muraki (2013) only reports 100%FJ should therefore be reconsidered. ASOZUMOS respectfully asks 

EFSA to consider in its final Opinion the separate MA and dose response analyses requested from Prof. Sievenpiper (Toronto 

University) and attached in this section. The conclusion of a causal dose response relationship also conflicts with MA of RCTs 

showing that regular, even high, intakes of 100%FJ do not have adverse effects on markers of T2MD risk. Four MA of RCTs 

reported no significant adverse effects on glucose regulation or insulin resistance (Choo et al. 2018, BMJ 363: k4644; D'Elia 

et al. 2020, Eur J Nutr 60: 2449-2467; Murphy et al. 2017, J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). Two 

recent analyses of the Netherlands EPIC cohort study data (n= 36,147) concluded no association between risk of T2DM and 

consumption of 100%FJ (Scheffers et al. 2020, J Nutr 150: 1470-1477), and that modelling 100%FJ as a replacement for 

SSBs lowered risk of T2DM (Scheffers et al. 2021, Public Health Nutr 1:1-11). Both findings are inconsistent with a conclusion 

that 100%FJ causes T2DM. Ln 3803 It is unclear why a linear dose-response relationship was assumed since this has been 

disputed (Khan et al. 2019, Eur J Clin Nutr 73: 1556-1560). 

Attachment 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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sumol+compal (Portugal) Comment 267. The conclusion of a ‘causal’ relationship of 100%FJ intake with T2DM is weakened by the facts that: 

- Only PCs were considered (residual confounding is a major limitation of PCs) and - FFQs used by the NHS, NHSII and HPFS 

studies were insufficiently detailed to differentiate 100%FJ from unspecified fruit drinks (see 8.2.5 response). It is likely that 

the results combined 100%FJ with sugar-sweetened juices and it is notable that these were the only PCs in EFSA’s MA to 

report a significant T2DM positive association with 100%FJ. Two recent analyses of the Netherlands EPIC cohort study data 

(n= 36,147) concluded no association between risk of T2DM and consumption of 100%FJ (Scheffers et al. 2020, J Nutr 150: 

1470-1477). EFSA’s Draft Opinion of a causal dose response relationship conflicts with MA of RCTs showing that regular, even 

high, intakes of 100%FJ do not have adverse effects on markers of T2MD risk. Four MA of RCTs lasting 4 weeks to 6 months 

reported no significant adverse effects on glucose regulation or insulin resistance (Choo et al. 2018, BMJ 363: k4644; D'Elia 

et al. 2020, Eur J Nutr 60: 2449-2467; Murphy et al. 2017, J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). These 

findings are inconsistent with a view that 100%FJ causes T2DM. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

WSRO (Great Britain) Comment 268. P110 L3818 (Table 21): The reasons for initial certainty of PCs being graded as low vs. moderate 

need to be more clearly stated. 

 

Reply: In Section 8.1.3 of the opinion, it is explained that, in line with OHAT’s principles, the BoE on a particular sQ is given 

an initial level of certainty based on study design. In the OHAT’s framework, the ‘initial confidence rating’ is expressed 

through four qualitative descriptors, i.e. ‘high’, ‘moderate’, ‘low’, ‘very low’. It is assigned by considering four features of the 

design i.e. exposure is experimentally controlled, exposure occurs prior to the endpoint, endpoint is assessed at individual 

level, and an appropriate comparison group is included in the study. As a result, OHAT proposes that RCTs start with a 

‘high’ confidence rating (likely to comply with all four the above-mentioned criteria), while prospective cohort studies (where 

the exposure is unlikely to be controlled) start with a ‘low’ to ‘moderate’ confidence rating (Table 8 in OHAT handbook 

(NTP, 2019)), depending on whether the exposure precedes the outcome or not. For PCs assessing the exposure (or their 

change) prior to the endpoint, the Panel assigned the initial level of certainty as moderate (>50–75% probability). This was 

the case for the majority of exposure–endpoint relationships undergoing a comprehensive uncertainty analysis, in which the 

exposure was measured either at baseline or at multiple endpoints prior to the outcome (i.e. studies on disease endpoints 
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were only eligible if prevalent cases were excluded at baseline). For PCs assessing changes in the exposure and 

concurrent changes in the endpoint (e.g. continuous variables) the Panel assigned the initial level of certainty as low (>15–

50% probability). This latter initial level of certainty was only assigned to PCs on fruit juices and changes in body weight 

and BMI z-scores owing to the study design. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 269. P109 L3788-9 Five (3 significant) cohorts found a positive association, two no association and 3 a 

negative (non-significant) association (L3778-81). The evidence is inconclusive. P109 L3792-4 In the original paper only the 

frequency (of the servings) is used in the analysis and not the amount of sugars from FJ which is required by the protocol. 

The five consumption categories from <1 serving/w to ≥1 serving/d with a hazard ratio of 1.00; 1.03; 1.04; 1.06; and 1.17, 

respectively. These figures don’t indicate that the association is linear. Only the highest category is significant. This indicates 

that the non-significant intake categories don’t have an effect. Linear trend is based on every three servings/week increment. 

The original data do not correspond with an increment of three servings. The weekly increments are 1, 2, 2.5, and unknown. 

The results are not very reliable and the conclusion of a linear line should be deleted. The three cohorts are from the USA, 

where it is allowed to sweeten fruit juice with sugars. The external validity (for Europe) is questionable. P109 L3803 An 

assumption on linearity is not correct. The assumption should be non-linear. P110 L3810-2 Same comments as for L3714-

3716. P-value is now 0.213 and safe intake level is below about 150 ml 100% FJ per day. Then the confidence interval starts 

to be above 1. Figure 14 indicates that the non-linear association has a better fit with the data. Will the Panel use the non-

linear association? The Panel estimated a relative risk at 250 ml/day (= outside the intake range) of 1.23. This estimate may 

be the result of the relative risks of the high intake levels that acted as a lever. Will the Panel also calculate the risk at a daily 

intake of 50-, 100- and 150-ml FJ? P110-1 L3818-9 Table 21 The upgrading based on the dose-response should be deleted 

since it is clear that the association is non-linear. P111 L3824-5 Will the Panel conclude that there is insufficient evidence for 

this association? 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Scientific board of 

Knowledge Center Sugar and 

Comment 270. P110 Figure 14: Visual inspection shows that there is a threshold in the low range of intake and that 

the non-linear curve has a better fit (sum of the distance of the data points to the fitted curve) than the linear line. The p 
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Nutrition (Netherlands) values in this figure show that these are misleading since the p value for linearity is < 0.0001 and for non-linearity 0.213. 

This is clear evidence that the test applied by the Panel is not suitable for the data used in the opinion. The Panel did not 

proof that the cubic restricted splines are the best method and also did not proof that the three knots at 10-50-90% are the 

best choice for this method. Since non-linearity is unknown, all relevant (non-linear) test have to be investigated before 

choosing the final (best-fitting) model. Other tests that should have been studied are e.g. other splines (with a more liberal 

knot placement and/or more knots) or a piecewise linear model. The opinion should be adjusted accordingly. 

 

Reply: See reply to comments 1 and 485. 

 

Changes to the opinion based on this comment: As for comments 1 and 485. 

Döhler GmbH (Germany) Comment 271. The evidence associating 100%FJ intake with T2DM is ‘causal’ is questioned when the FFQs used by 

the NHS, NHSII and HPFS studies were insufficiently detailed to differentiate 100%FJ from unspecified fruit drinks (see 

response to 8.2.5). Hence, it is likely that the results combined 100%FJ with sugar-sweetened juices and it is notable that 

these were the only PCs in EFSA’s MA to report a significant positive association with 100%FJ. A more helpful approach is to 

conduct separate MA for 100%FJ and unspecified juice drinks as per D’Elia et al. (2020) Eur J Nutr 60: 2449-2467 and Xi et 

al. (2014) PLoS ONE 9: e93471 which concluded no association between risk of T2DM and 100%FJ. D’Elia et al. (2020) 

excluded Muraki et al (2013) from the 100%FJ MA on the basis that the FFQs did not specify 100%FJ. Xi et al. (2014) 

categorised Muraki et al. (2013) as ‘sugar-sweetened/unspecified fruit juice’ and analysed the data separately finding a 

positive association with T2DM. EFSA’s view that Muraki et al (2013) only reports 100%FJ conflicts with these two MA. EFSA’s 

opinion of a causal dose response relationship conflicts with MA of RCTs showing that regular, even high, intakes of 100%FJ 

do not have adverse effects on markers of T2MD risk. Four MA of RCTs lasting 4 weeks to 6 months reported no significant 

adverse effects on glucose regulation or insulin resistance (Choo et al. 2018, BMJ 363: k4644; D'Elia et al. 2020, Eur J Nutr 

60: 2449-2467; Murphy et al. 2017, J Nutr Sci 6: e59; Wang et al. 2014, PLoS One 9: e95323). This is inconsistent with a 

view that 100%FJ causes T2DM. Two recent analyses of the Netherlands EPIC cohort study data (n= 36,147) concluded no 

association between risk of T2DM and consumption of 100%FJ (Scheffers et al. 2020, J Nutr 150: 1470-1477), and that 

modelling 100%FJ as a replacement for SSBs lowered risk of T2DM (Scheffers et al. 2021, Public Health Nutr 1:1-11). This is 

inconsistent with a view that 100%FJ causes T2DM. 

 

Reply: See reply to comment 1. 
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Changes to the opinion based on this comment: As for comment 1. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 272. On page 109, line 3788 – 3789, EFSA considers that the available BoE suggests a positive relationship 

between the consumption of 100% FJs and risk of T2DM. However, this conclusion is not convincing since five cohorts found 

a positive association, two no association and three a negative (non-significant) association. Therefore, the evidence is rather 

inconclusive. On page 109, line 3803, EFSA states that linear dose-response relationship was assumed and not proofed. Visual 

inspection of Figure 14 shows that up to about 150 ml 100% FJs/d relative risks are above and even below 1, which indicates 

a safe range without significant adverse health effects and with that a non-linear relationship. It would be preferable if EFSA 

can check whether a non-linear association has a better fit than any linear association? Regarding the comments on page 

109, line 3788 – 3789, EFSA states on page 111, line 3824 – 3825 that there is evidence from PCs for a positive and causal 

relationship between the intake of 100% FJs and risk T2DM (moderate level of certainty). Since the current data from PCs is 

rather inconclusive, will EFSA change its conclusion to “insufficient evidence”? Besides, Murakami et al., 2013 only reports 

serving frequency and not the amount of sugars from 100% FJs. According to the protocol of EFSA this is not allowed and 

the study should be deleted from the assessment. Furthermore, three cohort studies are from the US, where it is allowed to 

sweeten fruit juice with sugars. Therefore, a conclusion on 100% FJs is not allowed. The external validity (for Europe) is 

questionable. 

 

Reply: See reply to comments 1 and 485. 

 

Changes to the opinion based on this comment: As for comments 1 and 485. 
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Anonymous (Great Britain) Comment 273. It should be mentioned, as a limitation in this section, that much of the evidence relies on studies 

using overweight/obese and/or hyperinsulinemic individuals who are likely to respond differently to healthy individuals. 

Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, there are marked differences 

in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It is possible that there would be 

different associations (and level of certainty in conclusions) between added and free sugars, in terms of disease risks (10). In 

countries where there are marked differences in intakes of added and free sugars, it may not be relevant for Member States 

to implement guidelines based on evidence combining added and free sugars. 

 

Reply:  

Point 1. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 2. As for combining added and free sugars, see reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: None. 

8.5.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 274. P112 L3876-8 & P115 L3976-7: It should be mentioned, as a limitation in this section, that individuals 

with overweight/obesity and/or hyperinsulinemia are likely to respond differently to healthy individuals. P115 L3970 (Table 

22): RoB was evaluated as serious but experts considered this insufficiently serious to downgrade the certainty of evidence. 

We are concerned about the subjectivity of this approach. P115 L3972-8: Much of the evidence relies on studies using 

overweight/obese and hyperinsulinemic individuals who are likely to respond differently to healthy individuals. The level of 

certainty should be downgraded where most of the evidence is based on studies using individuals at higher risk of metabolic 

disturbances and diseases, as the findings may not be transferable to the generally healthy population. P116 L4015: It should 

be mentioned, as a limitation in this section, that most studies were conducted in individuals with overweight/obesity and/or 

hyperinsulinemia, who are likely to respond differently to healthy individuals. P116 L4014-6: Combining free sugars and added 

sugars data does not appear to be appropriate. Across Europe, there are marked differences in intakes of added and free 
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sugars, between and within countries (Draft Opinion Annex D). It is possible that there would be different associations (and 

level of certainty in conclusions) between added and free sugars, in terms of disease risks (6). In countries where there are 

marked differences in intakes of added and free sugars, it may not be relevant for Member States to implement guidelines 

based on evidence combining added and free sugars. P116 L4014-6: Need to acknowledge that the conclusion is based on a 

surrogate endpoint not dyslipidaemia. 

 

Reply: 

 

Point 1 on the external validity of RCTs, see reply to comment 452. 

 

Point 2 on added and free sugars, see reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 275. P112 L3873-8 The included RCTs are very heterogeneous regarding the exposure, duration and 

health status. Will the Panel conduct sensitivity analyses? P113 L3915-20 The dose-response is based on three exposure 

levels and on individuals with hyperinsulinemia which is a weak basis for a dose-response curve for the general population 

(see L3952-6). P114 L3948-52 Linearity is assumed and not proven that the best fit is linear. P114 L3957-9 Figure 15. Several 

data-points in the lower intake range (15-18%E) are below zero indicating that fasting triglycerides decreased. The 

assumption of a linear dose-response relationship is questionable since a decrease and an increase should from a biological 

point of view be treated differently and not combined in one (linear) line. In figure 15 a statistical estimate of the dose-

response is presented with the wrong assumption of linearity (L3948). A proper conclusion would be that added and free 

sugars have no effect on triglycerides in the normal intake range. P114-5 L3970-2 The upgrading with dose-response and 

consistency is questionable due to the huge heterogeneity. Without this upgrading the level of certainty is < 15%. The 

certainty should be downgraded to zero due to the high (not normal) intake of added and free sugars. There is insufficient 

evidence for an effect of sugars on triglycerides. P115-6 L3976-7 So, a generalization to the general public is weak and can 

be a reason to downgrade and conclude that there is insufficient evidence. See comments as on L3388-9. Will the Panel 

change its judgement on the effect of sugars on triglycerides? P116 L3997-9 This indicates that in the normal range of intake 

there is a negative association which is in contrast with the results from RCT’s. This underscores the insufficiency of the 

evidence. P116 L4013-6 Will the Panel change this overall conclusion: there is insufficient evidence? 
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Reply:  

Point 1. On the external validity of RCTs, see reply to comment 452. 

 

Point 2. In relation the ‘normal range’ of sugar intakes, intake data shows that the levels of intake assessed in RCTs are 

observed in Europe. Even if intakes at the 95th percentile could have been estimated for surveys with few consumption days, 

sugar intakes were up to these levels in some population groups and surveys for added sugars and up to 38%E for free 

sugars. The linear dose-response was observed for the whole range of observed intakes. Uncertainties about the shape and 

direction of the relationship for intakes <10%E are discussed in the opinion. 

 

Point 3. Regarding the dose–response relationship, linearity was not assumed but tested. As stated in the opinion, the linear 

model was retained as the parameter entailing the quadratic component of the model was not statistically significant (Figure 

15)'. The non-linear model was tested and finally rejected since parameters indicating non-linearity were, statistically 

speaking, not different from zero. See also Annex L of the opinion and the reply to comment 485. 

 

Point 4. The advantages of meta-analysis (regression) consist of enhancing the precision of the estimates and increasing 

the overall power to detect an effect (or relationship). Therefore, looking at individual observations contradicts the principle 

of a meta-analysis (regression). The dose–response model does not adequately predict observations related to specific 

subgroups of the population (subjects with obesity, hypertriglyceridemia or hyperinsulinemia), for which the observed 

values fall well above the predicted ones. Those groups, as shown by the sensitivity analysis performed with the 'leave out' 

one-at-a-time method, have, individually, a limited influence on the final parameter estimates (see Annex L). In addition, 

the Panel considers that this analysis can be used to conclude on the shape and direction of the dose–response relationship, 

but not to make a quantitative prediction of the effect of added or free sugars on fasting levels of triglycerides. 

 

Point 5. Level of certainty was downgraded two levels for heterogeneity and upgraded one level for dose–response. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 276. P112 L3873-3876: The effects can be the result of the liquid form. How can the Panel be confident 

that the cause is added or free sugars? P112 L3876-3878: Due to the characteristics of the subjects in the RCTs (i.e. 

overweight/obese, BMI < 35kg/m2, individuals with gallstones, hypertriglyceridemia, hyperinsulinemia, etc) the external 

validity for the general healthy population is questionable. P114 Figure 15. In the lower between arm-difference in sugars 
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intake the fasting triglycerides decreases which shows that there is a threshold. How can the Panel be confident that the 

three outliers (moderate between-arm difference in sugars intake and highest change in fasting triglycerides) are not artifacts? 

P114-115 L3970-3972: According to the Panel the risk of bias is serious, but at the final certainty the risk of bias is not 

considered to be sufficiently serious to downgrade the certainty level. This is not an acceptable decision of the Panel. Will the 

Panel downgrade the evidence to low as the approach prescribes? 

 

Reply:  

Point 1. On the external validity of RCTs, see reply to comment 452. 

 

Point 2. As for the use of RCTs on SSBs to conclude on added and free sugars, see reply to comment 58, point 2. 

 

Point 3. Regarding the dose–response model, see reply to comment 275. 

 

Point 4. RoB was not considered sufficiently serious to downgrade the level of certainty in the relationship because it was 

between low and moderate but low for the three key questions. As mentioned in the opinion (Section 8.1.3), this type of 
approach (for evidence integration and uncertainty analysis) cannot be implemented according to fixed objective criteria– 

expert judgement is needed, which implies some subjectivity in each decision. However, it provides a reproducible and 

transparent framework for expressing uncertainty in the evidence and in the methods. 

 

Changes to the opinion based on this comment: the explanation of why the RoB was not considered sufficiently 

serious to downgrade the level of certainty in the relationship has been included in Table 22. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 277. On page 112, line 3873 – 3878, EFSA indicates differences in sugar intakes in the high vs the low 

sugar arms ranged from 6 to 43 E% and study duration from 4 to 72 weeks. All the studies were in adults: six were in healthy 

subjects and the remaining in selected population subgroups (overweight/obese, individuals with gallstones, 

hypertriglyceridemia, hyperinsulinemia).” The included RCTs are very heterogeneous regarding the exposure, duration and 
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health status and therefore, assumption for the general population is questionable. Only high doses of added and free sugars 

(22 E% or more) showed statistically significant effects (Figure G6.d1). These data are not transferable to the general 

population and EFSA might exclude several studies with supraphysiological doses. Additionally, the certainty should be 

downgraded due to the high intakes of added and free sugars that don’t reflect the normal intake. This would reduce the 

level of certainty to zero. On page 113, line 3915 – 3920, EFSA indicates that a dose-response relationship between the intake 

of sucrose in isocaloric exchange with starch and fasting TGs was observed in the RCT by Israel et al. (1983) and Hallfrisch 

et al. (1983a) conducted in individuals with hyperinsulinemia. Here, the dose-response is based on exposure levels in 

individuals with hyperinsulinemia, which should not be transferable to the general population. Will EFSA exclude these studies? 

From a visual inspection, figure 15 indicates a non-linear relationship. Several data-points in the lower intake range (15 - 18 

E%) are below zero indicating that fasting triglycerides are decreased due to the intake of free and added sugars. This also 

indicates that there is a safe range without a risk of higher triglycerides. Therefore, the assumption of a linear dose-response 

relationship is questionable. EFSA should provide a strong scientific argumentation which statistically approach is chosen to 

justify a linear relationship. 

 

Reply: 

 

Point 1 on the external validity of RCTs, see reply to comments 452. 

 

Point 2 on the shape of the dose-response, see reply to comments 275. 

 

Changes to the opinion based on this comment: None. 

 

8.5.3. Fructose 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 278. P118 L4088-90: Need to acknowledge that the conclusion is based on a surrogate endpoint not 

dyslipidaemia. 

 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 227 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

Reply: See reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 

 

8.5.4. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 279. P119 L4127-219: There is no discussion around the interplay between SSB intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, 

smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned throughout this 

section. P121 L4212 (Table 23): The reasons for initial certainty of PCs being graded as low vs. moderate need to be more 

clearly stated. 

 

Reply:  

Point 1. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 2. For the initial level of certainty of PC, see reply to comment 268. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 280. P117 L4128-31 This information is not in line with the scheme in L4091-2: three cohorts on incidence 

and two cohorts on changes in blood lipids. P119 L4144-6 The original paper on the Framingham Offspring cohort of Haslam 

et al (2020) shows that the association is based on the frequency of servings of SSB which is not allowed by the protocol of 

EFSA. With a standard serving size the frequency categories (for instance 3-7 servings per week) is converted to an amount 

of SSB. One serving of SSB was equivalent to 12 fluid ounces. This is a very crude estimate of the consumption and there 

was no information on the amount of sugars from SSB which is required by the protocol of EFSA. Will the Panel delete all 

studies without measured information on the intake of sugars? P120 L4162 The addition of ‘particular fructose’ is not in line 

with the conclusion of § 8.5.3 on fructose. P120 L4168-70 Same comments as for lines 4144-6. Linearity is assumed and not 
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proven especially in studies based on frequency of servings. For instance, Haslam et al (2020) reported an increase in 

triglycerides (in mg/dl) of 2.1, 2,4, 4.6 and 4.4 for 1 to 4 servings per month, 1 to 2 servings per week, 3 to 7 servings per 

week and >1 serving per day. These data do not indicate a linear association. Will the Panel delete the statement about 

linearity? P120 L4189-91 All four cohorts used a semiquantitative food-frequency questionnaire to assess the consumption of 

SSB. Three were based on the frequency of servings and one (Daily-D) was based on the daily consumption of SSB (g/day). 

No information on the amount of sugars from SSB was available in all four cohorts, whereby there is insufficient evidence for 

conclusions. P120 L4200-1 ‘Suggests’ is not scientific evidence. See also the comments on L4189-91. P121 L4212-4 See 

comments on lines 4189-91. P121 L4218-20 There is no evidence since the amount of sugars from SSB is missing and this is 

not allowed by the protocol. 

 

Reply: See reply to comment 2, point 5 and reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 281. On page 119, Line 4144 – 4146, EFSA states that all PCs report positive relationships between the 

intake of SSBs and incidence of high TG. The positive relationship was statistically significant in the Framingham Offspring 

cohort. Here, it is to say that the original paper on the Framingham Offspring cohort by Haslam et al. (2020) shows that the 

association is based on the frequency of servings of SSB which is not allowed by the protocol of EFSA. Referring to the 

protocol, it would be consequent, if EFSA will delete the study by Haslam et al. (2020) and performs a new assessment 

without it. On page 120, line 4168-4170, EFSA states that linear dose-response relationships across categories of SSBs intake 

were explored in four PCs. Significant positive linear dose-response relationships were reported only in one PC (Framingham 

Offspring). Here again, it is to say that the original paper on the Framingham Offspring cohort by Haslam et al. (2020) shows 

that the association is based on the frequency of servings of SSB which is not allowed by the protocol of EFSA. Referring to 

the protocol, it would be consequent, if EFSA will delete the study by Haslam et al. (2020) and delete the statement about 

linearity. On page 121, line 4218 – 4220 EFSA concludes that there is evidence from PCs for a positive and causal relationship 

between the intake of SSBs and risk of dyslipidaemia (low level of certainty). However, there is no evidence since the amount 

of sugars from SSB is missing and frequencies are not allowed by the protocol of EFSA. All cohort studies used a 

semiquantitative food-frequency questionnaire to assess the consumption of SSB. Three analyses were based on the 

frequency of servings and one (Daily-D) was based on the daily consumption of SSB (g/day). No information on the amount 

of sugars from SSB was available in all cohort studies, indicating insufficient evidence and with that no conclusions can be 

drawn. 
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Reply: For the estimation of sugars intake from SSBs, see reply to comment 2, point 5, and reply to comment 5, point 1. See 

also reply to comment 154 on the use of FFQs for hazard identification. 

 

Changes to the opinion based on this comment: None. 

 

8.6. Risk of hypertension 

8.6.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 282. P123 L4288-91 & P125 L4336-7: It should be mentioned, as a limitation in this section, that 

individuals with overweight/obesity and/or hyperinsulinemia are likely to respond differently to healthy individuals. P125 

L4334-4339: Much of the evidence relies on studies using overweight/obese and hyperinsulinemic individuals who are likely 

to respond differently to healthy individuals. The level of certainty should be downgraded where most of the evidence is based 

on studies using individuals at higher risk of metabolic disturbances and diseases, as the findings may not be transferable to 

the generally healthy population. P126 L4373: It should be mentioned, as a limitation in this section, that most studies were 

conducted in individuals with overweight/obesity and/or hyperinsulinemia, who are likely to respond differently to healthy 

individuals. P126 L 4373-6: Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, 

there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It 

is possible that there would be different associations (and level of certainty in conclusions) between added and free sugars, 

in terms of disease risks (6). In countries where there are marked differences in intakes of added and free sugars, it may not 

be relevant for Member States to implement guidelines based on evidence combining added and free sugars. P126 L4373-6: 

Need to acknowledge that the conclusion is based on a surrogate endpoint not hypertension. 

 

Reply: 

 

Point 1 on the external validity of RCTs, see reply to comment 452. 
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Point 2 on added and free sugars, see reply to comment 53, point 2. 

 

Point 3. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: As for comment 53. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 283. P123 L4282-91 The heterogeneity among the 10 studies is huge due to exposure (both source and 

amount), subjects, study duration and study design (ad libitum vs isocaloric). Despite of this the results are pooled. Will the 

Panel refrain from this pooling and conclude that the science base is not sufficient for a conclusion? Most RCTs were based 

on subjects with overweight or obesity. P123 L4293-7 The results are not consistent (both higher and lower effects). All 

pooled effect estimates include zero in the confidence interval whereby the effects are not significant and do not allow a 

conclusion. Will the Panel conclude that there is insufficient evidence for an effect of added/free sugars on systolic blood 

pressure? P128 L4491-2 This is odd since no table with a comprehensive analysis of the uncertainties in the BoE and the 

methods is presented and no significant effect was observed since all confidence intervals include zero (see lines 4466-70) 

The intake of sugars from beverages is high and does not correspond with a normal consumption level. P124-125 L4332-4 

The final certainty should be zero since the pooled effect is not significant. The heterogeneity is huge which implies that this 

should result in a downgrade with two levels. The inconsistency in the results (L4293-4) is a reason to downgrade the certainty 

level. The results of the cohort studies also add to the uncertainty about the association of added/free sugars and blood 

pressure (hypertension) (L4340-71) and the same is true for the effects of fructose in five intervention studies. L4384-5: “All 

RCTs except Angelopoulos et al. (2015) show a decrease in SBP and DBP with fructose relative to glucose…” Will the Panel 

refrain from the conclusion in L4334-9 and in L4372-3 since there is insufficient evidence for this effect? 

 

Reply:  

Point 1. As explained in Section 8.1.3, in the preliminary UA the judgement applied to determine whether the BoE suggests a 

positive relationship between the exposure and the risk of disease includes considerations around the statistical significance 
of study results. EFSA recommends that less emphasis is placed upon the reporting of statistical significance and more on 

statistical (point) estimation (i.e. effect estimate) and associated interval estimation (i.e. confidence interval) (EFSA Scientific 
Committee, 2011). In fact, point estimates and related confidence intervals are reported in evidence tables and plots, and full 

use of them is made during the judgement. However, for practical reasons, the terms ‘non-significant’ and ‘significant’, which 

usually imply making reference to a conventional cut-off for the p-value of the statistical test applied, are used when reporting 
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the results of individual studies in the preliminary UA. Also using pooled effect estimates to describe the scientific evidence 
from RCTs despite the high heterogeneity observed for some endpoints was a practical choice. Uncertainty stemming from 

the variability across studies was acknowledged and accounted for repeatedly in the opinion. 

 

Point 2. On the external validity of RCTs, see reply to comment 452. 

 

Point 3. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 284. On page 123, line 4288 – 4289, EFSA describes that at least five of the included RCTs were conducted 

in individuals with overweight and obesity. Taking a closer look on Appendix G, Figure G8.a, it is obvious that the biggest 

effects are observed in the trials in individuals with overweight and obesity. Therefore, overweight and obesity may be a 

prerequisite for a very small and not significant effect with a very low level of certainty. Additionally, it is well-known that 

overweight and obesity a related to hypertension (Landsberg et al. 2018, J Clin Hypertens). Furthermore, on page 128, line 

4491 – 4492, EFSA concludes that the level of certainty in a positive and causal relationship between the intake of SSBs and 

risk of hypertension is very low. Even with very low certainty, it is questionable, why does EFSA sees a positive and causal 

relationship, whereas forest plots in Appendix G, Figure G8.a/b indicate no effects of added and free sugars intake on 

hypertension. How does EFSA comes to the current conclusion? The final certainty should be zero since the pooled effect is 

not significant. 

 

Reply: See reply to comment 283. 

 

Changes to the opinion based on this comment: None 

8.6.4. Sugar-sweetened beverages 
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WSRO (Great Britain) Comment 285. P128 L4494-577: There is no discussion around the interplay between SSB intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, 

smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned throughout this 

section. P131 L4570 (Table 25): The reasons for initial certainty of PCs being graded as low vs. moderate need to be more 

clearly stated. P131 L4577: Need to acknowledge that the evidence from RCTs is based on a surrogate endpoint not 

hypertension. 

 

Reply:  

Point 1. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 2. For the initial level of certainty of PC, see reply to comment 268. 

 

Point 3. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 286. P129 L4524-6 This is not a valid conclusion since the analysis was on frequency of servings in the 

cohorts that investigated the association in ml SSB per day). None of these cohorts had the amount of sugar from SSB as 

exposure measure (prerequisite in the protocol). KoGES had only three intake categories: < 1 time/w; 1–2 times/w; and ≥ 3 

times/w which is not sufficient for conclusions on a dose response. The same is the case for SUN: non-consumers, <7/w) and 

>7/w. Will the Panel delete the conclusion on the dose-response? P129 L4534-5 The linearity is assumed and this may not 

be the best fit. P129-130 L4540-2 Figure 16. Same comments as for L3714-6. P-value is now 0.237 and intake of no concern 

is below about 200 ml SSB per day. Then all four datapoints are above the RR of 1.0. The highest intake category has a mean 

intake of 550 ml/day which is high for a chronic consumption. What happens to the overall relative risk per 250 ml increase 

per day when the data from the SUN and the KoGES cohort (both with relative low consumption and high RR) are deleted? 

Only the RR at 250 is calculated and this may be too high. Will the panel also calculate the RR at a daily intake of 100, 150 

and 200 ml SSB (with and without the data of SUN and KoGES)? P131 L4570-2 The dose in this association is very uncertain 

(final certainty should be downgraded), whereas the Panel concludes that the risk of bias regarding the exposure assessment 

is most probably low and the overall risk of bias is not serious. The dose is very uncertain since all the intake levels are 

assigned and not measured. Linearity is assumed. The external validity of the dose-response is questionable since three 

cohorts originate from the USA, one from South Korea and one from Spain. P131 L4576-7 This conclusion should be on 
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hypertension and not T2DM. The high certainty of the association between the intake of SSB and risk of hypertension is 

questionable. Will the Panel delete this overall conclusion? 

 

Reply: 

Point 1. For the estimation of sugars intake from SSBs, see reply to comment 2, point 5, and reply to comment 5, point 1. 

See also reply to comment 154 on the use of FFQs for hazard identification. 

 

Point 2. RR was calculated for each 250 mL because it was considered a common serving size in Europe. Risk estimates are 

also provided for other levels of intake in the revised Annex M. For the dose–response model, see reply to comments 485 and 

486. 

 

Point 3. Regarding the external validity, results were consistent across cohorts regardless of the geographical area in which 

the studies were conducted. 

 

Point 4. The Panel agrees that reference to T2DM rather than to hypertension in the conclusions is an editorial mistake. 

 

Changes to the opinion based on this comment: T2DM has been replaced by hypertension in the conclusions. Annex 

M has been revised including risk estimates for levels of intake other than 250 mL/day. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 287. P130 Figure 16: Visual inspection shows that there is a threshold in the low intake range and the 

opinion should be adjusted accordingly. How can the Panel be confident that the three outliers (low dose and high relative 

risks) are not artifacts? 

 

Reply: The impact of possible outliers on the relationship was addressed in sensitivity analysis as explained in Annex M. 

See also reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 
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UNESDA Soft Drinks Europe 

(Belgium) 

Comment 288. P128 Ln 4491 Relationship between SSB intake and increases in SBP/DBP appears positive though 

95%CI spans zero. Explanation needed on the clinical significance of this difference, noting the large ~20%E difference in 

sugars (~1L regular SSB/d, which exceeds the highest exposure in dose-response analysis for PCs), and the effect of energy 

is unclear. Positive differences in body weight suggest energy-dependent effects. p 128-131 Ln 4494+ As per comment to 

section 7, 1 cohort (KoGES) should be excluded. Ln 4520-39 As comments on Annex M, uncertainty in doses at high intakes 

(3 data points), and less certainty in RR exceeding 1 at low intakes (<100 ml/d – Fig 16) should be noted. Further studies 

are warranted for more datapoints and increased certainty in the relationship. Ln 4570-74 Initial certainty rating of moderate 

requires explanation re P64 Ln2292-6. See comments to Annex I, raising serious concerns on confounding. Intake of sodium 

not included as a key confounder or specifically adjusted in 4 cohorts (CARDIA/NHS/NHSII/HPCS). 3 studies corrected for 

dietary patterns, but adjustments using urinary measures for sodium intake are preferable (18). The confounding rating for 

KoGES is unclear given methods to assess both physical activity and energy intake (note earlier point re. exclusion of this 

study). Ratings for exposure should be reduced for 2 cohorts (SUN/KoGES) as only assessed at baseline. Although the linear 

dose response is noted, the very low magnitude of risk (<2) even at highest doses & uncertainty at both low and high doses 

(see comment Ln 4520-39) should caution against upgrade in certainty (11). Other factors for more caution in increasing 

certainty incl major heterogeneity with higher unexplained RRs in smaller studies; inability to assess publication bias and likely 

confounding by sodium & TEI. Ln4577 Overall certainty of evidence should remain moderate, supported by the very low 

certainty from RCTs on surrogate endpoints. 

 

Reply: 

 

Point 1 on clinical significance: see reply to comment 2, point 7. 

 

Point 2 on statistical significance see reply to comment 283, point 1. 

 

Point 3 on the role of energy in the relationship, see reply to comment 28. 

 

Point 4 on the dose–response, see replies to comment 485 and 486. 

 

Point 5 on confounding, general principles for the appraisal of the RoB have been discussed and agreed by the Panel. However, 

appraisal of individual studies is conducted on a case-by-case basis based on expert judgement. 
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Point 5. The SUN cohort assessed intake of SSBs at baseline and at 6 years of follow-up. The KoGES was already downgraded 

for assessing the intake at baseline only. 

 

Changes to the opinion based on this comment: As for comment 485. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 289. On page 129, line 4524 – 4526, EFSA states a significant linear dose-response relationship across 

categories of SSBs intake that was reported in 5 (KoGES, NHS, NHSII, SUN, TLGS) of the 6 PCs which performed a categorical 

analysis. Here it is to say the reported relationships were based on frequencies and ml/d with hypertension. However, 

frequencies are not allowed by the protocol of EFSA. Therefore, will EFSA delete its conclusion based on the data of these 

cohorts? On page 129, line 4534 - 4535, EFSA indicates that the linear dose-response relationship is assumed. However, the 

best fitting curve should be proofed and not assumed. In Figure 16, safe range is up to 200 ml/d intake of SSBs (visual 

inspection). From here on, all datapoints are above the adjusted relative risk of 1.0. This indicates a non-linear relationship. 

EFSA should proof a non-linear dose response relationship of SSBs and hypertension. On page 131, line 4576 – 4577, EFSA 

concludes that there is evidence from PCs for a positive and causal relationship between the intake of SSBs and risk of 

hypertension (high certainty). Evidence from RCTs (very low certainty) support the relationship. Regarding the inclusion of 

studies, which were not eligible by the protocol and the questionable assumption of a linear dose-response relationship, the 

high certainty of the association between the intake of SSB and risk of hypertension and should be deleted or at least 

downgraded. 

 

Reply:  

Point 1. For the assessment of dose–response within individual studies, see reply to comment 310, point 3. 

 

Point 2. Regarding the dose–response model for meta-regression analysis, see reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 

8.6.5. 100% fruit juices 
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Contributor/Organisation Comment and Reply 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 290. P141 Figure 17: Visual inspection shows that there is a threshold in the low intake range, especially 

since the two relative risks below 1 are from the European EPIC-multicenter study. All other cohorts are from the US. The 

highest consumption levels of SSB are about 1,100 ml/day. For a chronic intake this is exceptional high and not realistic. Will 

the Panel adjust the opinion based on these comments? 

 

Reply: 

Point 1 on the dose–response model, see reply to comment 485. 

 

Point 2 on sugar intakes from SSBs, these levels of intake are observed in some population groups and countries in Europe 

when only consumers are considered (see Appendix B and Annex E of the opinion). 

 

Changes to the opinion based on this comment: As for comment 485. 

8.7. Risk of cardiovascular diseases 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 291. CVD risk comprehensive analysis (P141, Table 27): Upgrade is given for consistency with evidence 

from other hazards: “The positive relationship between the intake of SSBs and risk of CVD (composite endpoint) is supported 

by the positive association between the intake of SSBs and risk of CHD and stroke, and by PCs on risk factors for CVDs, 

namely obesity, T2DM, dyslipidaemia and hypertension”. However, these other conclusions (for a positive association) were 

based on different endpoints and in some instances did not support a positive relationship (e.g., dyslipidaemia) – is it not 

appropriate to use these as a consistency upgrade factor. This evidence should be part of the ‘complementary evidence’ in 

this section, and not be used as a consistency factor. It should be mentioned, as a limitation in this section, that much of the 

evidence relies on studies using overweight/obese and/or hyperinsulinemic individuals who are likely to respond differently to 

healthy individuals. 

 

Reply:  

Point 1. Indeed endpoints other than incidence of CVD were considered in complementary LoEs and include risk factors for 

CVD. Consistency across these endpoints within PCs was considered an upgrading factor by the Panel to reach the final level 
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Contributor/Organisation Comment and Reply 

of certainty for PCs (see Section 8.1.3 on principles for evidence integration and uncertainty analysis). 

 

Point 2 on the external validity of RCTs, see reply to comment 452. 

 

Changes to the opinion based on this comment: None. 

 

8.7.1. Total sugars 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 292. P134 L4677-9 The Panel is very positive in L4663-72 (for instance low heterogeneity) about the 

evidence from eight European countries (incidence of CHD) with a significant relative risk, whereas the inconsistency with the 

WHI cohort (RoB tier 2 and a cohort from the USA and continuous analysis) and SCHS (cohort from Japan and mortality as 

endpoint) can be due to differences in the studies. What is the judgement of the Panel on this point? 

 

Reply: The judgement of the Panel on this point is clearly stated in Sections 8.7.1.1 and 8.9.1 of the opinion. Findings from 

the EPIC multicentre are inconsistent with data from two other cohorts included in the assessment (WHI, SCHS) which show 
a negative relationship between the intake of total sugars and CHD, and are not supported by PCs on the relationship between 

total sugars and CVD risk or risk factors for CVDs (namely obesity, T2DM, dyslipidaemia and hypertension). 

 

Changes to the opinion based on this comment: None. 

 

8.7.2. Added and free sugars 
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Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 293. P134 L4692-5: It should be mentioned, as a limitation in this section, that much of the evidence relies 

on studies using individuals with overweight/obesity and/or hyperinsulinemia, who are likely to respond differently to healthy 

individuals. P136 L4752-4: Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, 

there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It 

is possible that there would be different associations (and level of certainty in conclusions) between added and free sugars, 

in terms of disease risks (6). In countries where there are marked differences in intakes of added and free sugars, it may not 

be relevant for Member States to implement guidelines based on evidence combining added and free sugars. 

 

Reply: 

 

Point 1 on the external validity of RCTs, see reply to comment 452. 

 

Point 2 on added and free sugars, see reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53. 
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8.7.3. Fructose 

Contributor/Organisation Comment and Reply 

Starch Europe (Belgium) Comment 294. Page 136 / Lines 4781: On fructose and risk of CVDs, the evidence rate from PCs (prospective 

cohorts) is limited to 3 cohorts, from the US, Iran and from Japan. Since no cohort is EU-based, the level of certainty should 

be downgraded to zero, concluding that there is inconclusive evidence on an increased risk of CVD with fructose intakes. 

 

Reply: Limitations to external validity are mentioned in the opinion. 

 

Changes to the opinion based on this comment: None. 

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 295. On fructose and risk of CVDs, the evidence rate from PCs is limited to 3 cohorts, from the US, Iran 

and from Japan. Since no cohort is EU based, the level of certainty should be downgraded to zero, concluding that there is 

inconclusive evidence on an increased risk of CVD with fructose intakes. 

 

Reply: Limitations to external validity are mentioned in the opinion. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 296. P136 L4781-4826: There is no discussion around the interplay between sugars intakes and a 

clustering of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet 

quality, smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned. P137 L4819 

(Table 26): The reasons for initial certainty of PCs being graded as low vs. moderate need to be more clearly stated. 

 

Reply:  

Point 1. See reply to comment 233, point 2. 

 

Point 2. For the initial level of certainty of PCs, see reply to comment 268. 

 

Changes to the opinion based on this comment: As for comment 233. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 297. P136 L4772-6 The evidence is limited to three cohorts, one (TLGS) with a different endpoint. The 

NIH-AARP is a US cohort, the TLGS is from Tehran (Iran) and the Takayama cohort is from Japan. So, the external validity 

(for Europe) is questionable and should be a reason to downgrade the certainty. P 137 L4784-800 Many differences and 

uncertainties are presented. The smallest cohort with the highest risk of bias (tier 3) has the biggest effect on the hazard 

ratio assessed to be 1.11 (with a confidence interval of 1.01-1.21). What happens to the hazard ration when the cohort from 

Iran is excluded? Furthermore, the results in combination with the results on complementary (consistency) lines of evidence 

(L4810-8) on SSB (L4827-963) suggest that the real cause may be the consumption of SSB (added sugars containing fructose) 

and not fructose. Will the Panel consider this possibility? Despite these observations the Panel decides to conduct a 

comprehensive uncertainty analysis (L4801-2). P137 L4807-9 How can the Panel be confident about the linear association? 

P137-8 L4819-21 The lines of evidence are inconsistent. Consistency in the lines of evidence has been an argument of the 

panel to upgrade the certainty for other endpoints. The external validity of the results (for Europe) is questionable, the 

endpoints differ, the body of evidence is based on three cohorts only and the smallest cohort (with a high risk of bias: tier 3) 

from Iran had the strongest association. Based on these uncertainties, that are not considered by the Panel, the final certainty 

should be downgraded to zero with the conclusion that the body of evidence is not sufficient. P138 L4823-6 There is not 

sufficient evidence (see comments on L4819-21) for this overall conclusion. 

 

Reply: All the eligible PCs (i.e. which met the inclusion criteria) assessed fructose from all sources (not from SSBs only) and 

this was extracted as the exposure of interest. Indeed, the level of certainty was not upgraded for consistency across LoE, 

but it was downgraded one level for RoB. Limitations to external validity are acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 298. On page 136, line 4772 – 4800, EFSA describes the three PCs, which investigated CVDs. Of these 

three cohort studies, one (TLGS; (Bahadoran et al., 2017)) reports on CVD incidence and two (NIH-AARP, (Tasevska et al., 

2014b); Takayama; (Nagata et al., 2019)) on CVD mortality. However, The NIH-AARP is a US cohort, the TLGS is from Tehran 

(Iran) and the Takayama cohort is from Japan. Therefore, the external validity (for Europe) is highly questionable and should 

be a reason to downgrade certainty. Furthermore, the three cohort studies have many differences and uncertainties to each 

other. EFSA states that the cohorts widely differed in the number of participants (2,369 in TLGS; 29,079 in Takayama; 353,751 

in NIH-AARP), the length of follow up (6.7 years in TLGS vs 13 and 14 years in the NIH-AARP and Takayama, respectively) 

and the range of fructose intake (median intakes in the highest categories for the Takayama cohort corresponded to the 

lowest categories of intake for the NIH-AARP and TLGS cohorts). The strongest association was reported for the smaller study 

(TLGS) with the shortest follow, in which the number of cases was small. However, in the NIH-AARP, fructose from solid 

foods was even negatively associated with the incidence of fatal CVD, whereas the relationship was positive for fructose from 

beverages. Besides external validity, the smallest study from Iran has the strongest effect, what happens to the hazard ration 

when the cohort from Iran is excluded, e.g. due to high external validity? Taken together, these uncertainties indicate that 

the line of evidence suggested by EFSA is inconsistent. The external validity of the results for Europe is questionable, the 

endpoints differ (NIH-AARP vs. TLGS) and the body of evidence is based on just three cohorts. Therefore, the final certainty 

should be downgraded to zero with the conclusion that the body of evidence is not sufficient. 

 

Reply: See reply to comment 297. 

 

Changes to the opinion based on this comment: None. 
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8.7.4. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 299. P139 L4846-4963: There is no discussion around the interplay between SSB intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, 

smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned in this section. P141-

2 Table 27: Upgrade is given for consistency with evidence from other hazards: “The positive relationship between the intake 

of SSBs and risk of CVD (composite endpoint) is supported by the positive association between the intake of SSBs and risk of 

CHD and stroke, and by PCs on risk factors for CVDs, namely obesity, T2DM, dyslipidaemia and hypertension”. However, 

these other conclusions (for a positive association) were based on different endpoints and in some instances did not support 

a positive relationship (e.g., dyslipidaemia) – is it not appropriate to use these as a consistency upgrade factor. This evidence 

should be part of the ‘complementary evidence’ in this section, and not be used as a consistency factor. P141-2 L4956 Table 

27: The reasons for initial certainty of PCs being graded as low vs. moderate need to be more clearly stated. 

 

Reply:  

Point 1. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 2. Indeed endpoints other than incidence of CVD were considered in complementary LoEs and include risk factors for 

CVD. Consistency across these endpoints within PCs was considered an upgrading factor by the Panel to reach the final level 

of certainty for PCs (see Section 8.1.3 on principles for evidence integration and uncertainty analysis). 

 

Point 3. For the initial level of certainty of PC, see reply to comment 268. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 300. P139 L4846-51 Cohort-studies differ in endpoints. Crucial to look separately at the results from 

Europe. P139 L4860 Studies without quantification of the intake of sugars from SSB are not acceptable for the protocol. P139 

L4868-75 The association is significant in 2 US cohorts and a Swedish cohort (with heart failure as endpoint). P139 L4883-6 

Positive (non-significant) associations are found in cohorts from the USA and close to zero in cohorts from Europe and Japan. 

P139-140 L4896-7 Estimate based on 6 cohorts (2 EU). Confidence interval of the hazard ratio is not significant. P140 L4898-

904 Results from the US cohorts are inconsistent: no conclusion. P140 L4921-2 The original article on the EPIC-Multicentre 

cohort shows that all intake categories include a hazard ratio of 1.0 for the association of SSB consumption with mortality of 
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Contributor/Organisation Comment and Reply 

CVDs. The p-value for trend was not significant. This large European cohort challenges the external validity of results found 

outside Europe: insufficient evidence for an association with CVD, CHD & stroke in Europe. P140 L4928-9 All 3 cohorts are 

from the US. How is the linearity (dose is a frequency of servings) established? P140 L4935-40 The external validity of the 3 

US cohorts is questionable. P141 L4944-6 Fig 17. See comments for L3714-3716. P-value is now 0.800 and intake of more 

than 1.000 ml/day (extreme for chronic intake). The doses (ml/day) are assigned. Will the Panel also estimate the risk at 100, 

150 and 200 ml SSB per day? P141-142 L4952-8 Consistency is questionable due to different endpoints, minimal number of 

cohorts and external validity of results from the US. EPIC Multicentre cohort: no significant association and elevated relative 

risk. The upgrading of the certainty with the (linear) dose-response is questionable: clear indication for a non-linear curve 

with several uncertainties. There is insufficient evidence and the certainty should be downgraded to zero. P142 L4961-4963 

Will the Panel delete this conclusion? 

 

Reply: 

 

Point 1 on the statistical significance of the results, see reply to comment 283, point 1. 

 

Point 2 on the dose–response models, see replies to comments 485 and 486. 

 

Point 3 on the external validity of the results, as explained in Section 8.9.4, PCs conducted in Europe were available for most 
of the exposure–disease relationships assessed (as for fructose, a notable exception are PCs investigating the incidence of 

gout) and the results were in line with those reported in other geographical areas. Therefore, the Panel considers that, except 
for the risk of gout, the BoE has good external validity and that the conclusions on hazard identification apply to the general 

European population and their subgroups. 

 

Changes to the opinion based on this comment: As for comment 485. 
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Contributor/Organisation Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 301. P139 Ln 4846-57 Re comment re definition of SSBs (section 7), 3 cohorts (REGARDS, JPHC, COSM) 

should have been excluded at an earlier phase. Ln 4857-9, 4876-82, 4905-12 Suggest removing based on our earlier comment 

(section 7) – can’t draw conclusions on sugars from SSBs based on data from studies on diet/sugar-free drinks. Ln 4921-2 

The very low effect estimates should be noted, plus 95%CIs spanning 1.00 for 2 of the endpoints, only just exceeding 1.00 

for the other endpoint. P140 Ln 4928-9 Greater effects in US studies should be noted and more weight to European studies. 

Ln 4935-43 Uncertainty regarding the dose analysis at the upper range of values (2 highest data points – see comments to 

Annex M), and visual examination of Fig17 questions RR exceeding 1 at low levels of intake (<200 ml/d). Both should be 

noted. P141 Ln 4952-5 Although consistency between end points, the very low marginal effect estimates for CHD and stroke 

should be noted, including 95%CIs spanning 1.00. P142 Table 27 The initial certainty rating of moderate requires explanation 

in relation to P64 Ln2292-6. Although a linear dose response is noted, there are concerns over certainty at both high and low 

doses. This, together with the very low magnitude of RR, particularly for CHD and stroke, which could well be subject to 

residual confounding including by TEI, cautions against upgrading certainty. Other points urging more caution in an upgrade 

include: likelihood of residual confounding in most if not all PCs (see comments in Annex I); inability to assess publication 

bias; dose-response relationships were only reported in the US cohorts which raises some concerns on external validity of 

findings for European populations (as per findings on fructose and gout). Ln 4962–3 Final certainty of high is questionable – 

not only based on points above, but also on key complementary LoEs from intervention studies re. HTN (very low) and DYS 

(does not support positive relationship). 

 

Reply: 

 

Point 1 on inclusion/exclusion criteria, see reply to comment 197. 

 

Point 2 on how energy has been considered in the assessment and on how confounding has been addressed in PC, see replies 

to comments 28 and 456, respectively. 

 

For all other points, see reply to comment 300. 

 

Changes to the opinion based on this comment: As for comments 28 and 485. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 302. A general comment to EFSA, regarding SSBs and several endpoints of CVDs. The EPIC multicentre 

studies should be central, since they represent many European countries and include many respondents. The EPIC studies on 

the association of SSB with CVDs as endpoints show both that there is a possibility for a non-liner relationship and furthermore, 

the p for trend for the association between SSB and CVD is not significant (both for men and women). EFSA should take these 

European observations as the starting point of the scientific opinion. In line with that, as already noted by EFSA (e.g., lines 

5400-5405), the external validity of cohorts from outside Europe is questionable. Again, studies from outside Europe can be 

used as support but should not be given the weight that they are given in the current draft opinion. On page 139, line 4846 

– 4851, EFSA introduced five cohort studies focusing on SSBs consumption and CVDs as endpoint. One cohort study is from 

the US, where SSB consumption differs from Europe and with that external validity is questionable. Most of the studies focused 

on frequency of SSB consumption and not on the amount of sugars intake and with that these studies should be excluded, 

since they are not eligible according to the protocol of EFSA. On page 141, line 4944 – 4945, EFSA indicates a linear dose-

response relative risk of CVDs and SSB intake (ml/d) Here, visual inspection of Figure 17 shows that up to about 150 ml SSB/d 

adjusted relative risks include 1 or are even below 1, which indicates a safe range without significant adverse health effects 

and with that a non-linear relationship. It would be preferable if EFSA can check whether a non-linear association has a better 

fit than any linear association? On page 142, line 4961 – 4963, Regarding the point of external validity and different 

consumption patterns, it would be preferable, if EFSA corrects their current body of evidence as well as level of certainty. 

 

Reply: Results from individual cohorts are discussed in the opinion. Conclusions on dose–response across the BoE are based 

on the dose–response meta-analysis conducted by EFSA. 

 

See also replies to comments 485, 486 and 487. 

 

Changes to the opinion based on this comment: None. 

8.8. Risk of gout 

Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 303. A general comment to EFSA, regarding the relationship of fructose, SSBs and 100% FJs with gout. 

The associations with gout are based on two cohort studies from the US (one among men and one among women), in which 
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Contributor/Organisation Comment and Reply 

positive associations were found between the intake of fructose, SSB and 100% FJs with gout. However, EFSA doubts about 

the external validity of these studies and with that the question comes up, if EFSA will conclude that there is not sufficient 

evidence for an association between the intake of fructose, SSB and 100% FJs with gout? 

 

Reply: Limitations to external validity are acknowledged in the opinion. 

 

Changes to the opinion based on this comment: None. 

8.8.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 304. P144 L5030-2: Combining free sugars and added sugars data does not appear to be appropriate. 

Across Europe, there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion 

Annex D). It is possible that there would be different associations (and level of certainty in conclusions) between added and 

free sugars, in terms of disease risks (6). In countries where there are marked differences in intakes of added and free sugars, 

it may not be relevant for Member States to implement guidelines based on evidence combining added and free sugars. 

 

Reply: See reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53. 
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Contributor/Organisation Comment and Reply 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 305. P144-149 The associations of added/free sugars, SSB and 100% fruit juice with gout are based on 

two US cohorts (one among men and the other among women) only. The Panel notes that the external validity of the findings 

in relation to the risk of gout for European populations is unclear (L158-159). This is a reason to conclude that there is not 

sufficient evidence. Due to the large number of adjustments in the full multivariate models it is likely that there is 

overadjustment, especially among women: in the model that adjusted the association of fructose with gout for age, BMI, and 

alcohol the p for trend was 0.80 and the relative risk (confidence interval) of quintile 5 was 0.98 (0.76-1.25), whereas these 

values were 0.03 (p for trend) and 1.44 (1.04-2.00) in the full model. The multivariate model created an association. 

Furthermore, the results show that the dose-response is non-linear with a threshold. The same data on fructose among men 

show that the estimate of the relative risk is lower in quintile 3 than in quintile 2. Will the Panel conclude that there is 

insufficient evidence for an association of the intake of sugars with gout? 

 

Reply: Limitations to external validity are acknowledged in the opinion. As to how dose–response was assessed within 

individual studies, see reply to comment 310, point 3. 

 

Changes to the opinion based on this comment: None. 

 

8.8.3. Fructose 

Contributor/Organisation Comment and Reply 

Starch Europe (Belgium) Comment 306. Page 146 / Line 5097: Risk of gout is mentioned as the strongest ? though with moderate certainty 

– when associated with fructose intake, but this has limited external validity for the EU population as this conclusion is based 

on 2 PC (prospective cohorts) conducted in the US. It is clearly known that fructose consumption in the US is very different 

from European consumption levels. This must be clarified and should lead to a downgrading of the Body of Evidence (BoE) 

for fructose and risk of gout, to low (0-15% probability). 

 

Reply: Limitations to external validity are acknowledged in the opinion, but were not considered as a downgrading factor in 

the framework. 
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Contributor/Organisation Comment and Reply 

Changes to the opinion based on this comment: None. 

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 307. Risk of gout is mentioned as the strongest – though with moderate certainty – when associated with 

fructose intake, but this has limited external validity for the EU population as this conclusion is based on 2 PC (prospective 

cohorts) conducted in the US. It is clearly known that fructose consumption in the US is very different from European. This 

must be clarified and should lead to a downgrading of the BoE for fructose and risk of gout, to low (0-15% probability). 

 

Reply: Limitations to external validity are acknowledged in the opinion, but were not considered as a downgrading factor in 

the framework. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 308. There is no discussion around the interplay between sugars intakes and a clustering of other lifestyle 

factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, smokers (7,8)); as 

well as the role of socio-economic status on disease risk. This needs to be mentioned. 

 

Reply: See reply to comment 456. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 309. Based on two cohorts (one among men and one among women) from the USA positive associations 

were found between the intake of fructose, SSB and 100% fruit juice with gout. There is an interrelation between the intake 

of fructose and SSB and fruit juice. Fructose is part of SSB and 100% fruit juice which may have caused the association. In 

the draft opinion the three exposure measures are presented as independent causes of gout. P145 L5061-2 In these figures 

no information is presented on the linearity: no conclusion possible on linearity. P145 L5072-3 The protocol of EFSA does not 

allow the inclusion of results of systematic reviews from the literature. Protocol (P17): “Systematic reviews, including meta-

analyses, on this topic that will be identified during the process of literature screening will be collected for the purpose of 

reviewing the reference list but will not be considered to contribute to the final number of studies considered eligible unless 

they contain original data.” For blood pressure: “The Panel notes the paucity of data available from PC’s (L4361)” for that two 

cohorts were identified just as is the case for gout.” P146 L5076-7 A risk of bias also applies to exposure since this is measured 

with a semi-quantitative food frequency questionnaire and in the original article the consumption of SSB and fruit juice is 

expressed in frequency of servings. Therefore, the overall risk of bias is higher. P146 L5084-5 Despite of this remark the Panel 

decides to upgrade the initial level of uncertainty (0-15%) to moderate (>50-75%). This is an increase of 50-60% based on 

an insufficient body of evidence. The body of evidence is limited to two US cohort, and this should be a reason to downgrade 

the final certainty to zero: not sufficient evidence. P146 L5100-3 The body of evidence is based on two cohort studies and 

this should be a reason to downgrade the final certainty to zero. 

 

Reply: 

Point 1. For the estimation of sugars intake from SSBs, see reply to comment 2, point 5, and reply to comment 5, point 1. 

 

Point 2. The systematic review by Ayoub-Charette et al. (2019) is used to provide combined RR estimates because it includes 

only the two individual studies identified as pertinent to the opinion in relation to the risk of gout in EFSA’s systematic review. 

 

Point 3. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices) in the opinion. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 310. On page 145, line 5050 – 5059, EFSA states that both cohort studies for the assessment of total and 

free fructose with gout are from the US. Therefore, external validity is questionable, which should be considered in the finale 

conclusion for fructose. Furthermore, exposure was measured with semi-quantitative food frequency questionnaire and the 
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Contributor/Organisation Comment and Reply 

consumption of SSBs and fruit juice is expressed in frequency of servings, which increases the risk of bias. On page 145, line 

5061 – 5062, EFSA states that a positive linear dose-response relationship between the consumption of total fructose and 

free fructose and incidence of gout was observed in both sexes (Appendix K, Figures K18a and K18b). However, both forest 

plots did not present any information on linearity. Therefore, EFSA should correct this conclusion. On page 146, line 5100 – 

5103, EFSA concludes that there is evidence form PCs for a positive and causal relationship between the intake of fructose in 

isocaloric exchange with other carbohydrates and risk of gout (moderate certainty). Here, the body of evidence is limited to 

two US cohort, and this should be a reason to downgrade the final certainty to zero: not sufficient evidence. 

 

Reply: 

Point 1. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices) in the opinion and are discussed in the conclusions on metabolic diseases and the hazard characterisation 

step. 

 

Point 2. For the estimation of sugars intake from SSBs, see reply to comment 2, point 5, and reply to comment 5, point 1. 

See also reply to comment 154 on the use of FFQs for hazard identification. 

 

Point 3. As explained in Section 7.3.2.3, for dose–response relationships explored in individual studies by the authors, only 
PCs reporting on measures of risk across categories of intake (and not PCs reporting on continuous exposure–endpoint 

relationships) have been considered. This is because in the former, linearity of the dose–response relationship is not assumed 

but tested. Dose–response relationships observed in individual studies (both RCT when more than two arms were available 
and PCs) are systematically discussed through the opinion for all endpoints, not only incidence of gout. In the two available 

PCs on incidence of gout, the linear P per trend across categories of intake in relation to the incidence of gout was statistically 

significant (see evidence tables in Annex J). 

 

See also reply to comment 485. 

 

Changes to the opinion based on this comment: None. 
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8.8.4. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 311. P147 L5118–163: There is no discussion around the interplay between SSB intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, 

smokers (7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned. 

 

Reply: See reply to comment 456. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 312. P147 L5125-6 It seems that linearity is assumed, since no results of an analysis are presented. “Across 

categories of intake” is misleading, since the exposure in the original paper is servings of SSB per week, without information 

on the serving size and fructose/sugars content of the servings. According to the protocol of EFSA frequency is not an 

acceptable exposure measure. Page 16 of protocol: Not eligible: “Studies not providing sufficient information to allow 

quantitative information to allow quantitative estimates of sugars intake, whether total or from one or more dietary sources 

(e.g., studies reporting only on the frequency of consumption of one or more dietary sources of sugars with unknown sugar 

content).” Will the Panel refrain from including information on the association between SSB-consumption and gout? P147 

L5125 In Figure K19 no information is presented on the linearity. Will the Panel delete the conclusion on linearity? P147 

L5128–9 See comment as for L5072-3. P147 L5132-3 See comment as for L5076-7. P147 L5139-41 See comment as for 

L5084-5. P148 L5159-63 See comment as for L5100-3. 

 

Reply: 

Point 1. As explained in Section 7.3.2.3, for dose–response relationships explored in individual studies by the authors, only 

PCs reporting on measures of risk across categories of intake (and not PCs reporting on continuous exposure–endpoint 

relationships) have been considered. This is because in the former, linearity of the dose–response relationship is not assumed 

but tested. In the two available PCs on incidence of gout, the linear P per trend across categories of intake in relation to the 

incidence of gout was statistically significant (see evidence tables in Annex J). See also reply to comment 485. 

 

Point 2. For the estimation of sugars intake from SSBs, see reply to comment 2, point 5, and reply to comment 5, point 1. 

See also reply to comment 154 on the use of FFQs for hazard identification. 
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Contributor/Organisation Comment and Reply 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 313. P147 Ln 5124+ Although we concur the level of certainty on the relationship is very low, a reason 

needs to be provided as to why a dose-response relationship was undertaken as an exception for gout when this outcome 

has only been examined in 2 cohorts in relation to SSB intake. Ln 5148-5156 The panel might wish to additionally consider 

the following points: - Most SSBs are sweetened with sucrose (or isoglucose in some countries), not fructose, and any 

differential effects of sucrose vs. fructose are not clear. A recent study (19) suggested both isoglucose and fructose increased 

24-hr AUC uric acid levels when added to the diet at the same %energy. However, although effects appear to be greater for 

fructose, the study was of short duration (2 weeks) and so could not be considered for this opinion. The external validity for 

effects of fructose needs further consideration. -The dose and caloric nature of the study are highly relevant to the outcome. 

In a recent systematic review (20) both addition and substitution studies revealed effects of fructose-containing sugars on 

uric acid. However, most studies examined effects of fructose (not sucrose) and the majority of substitution studies were in 

positive energy balance. We would therefore urge caution in increasing the certainty to moderate and suggest a maximum 

certainty of low until further research is undertaken examining effects of fructose vs. sucrose, dose, and the caloric nature of 

the study. P148 Ln5160-1 We would therefore suggest ‘There is low certainty in the evidence from PCs for a positive and 

causal relationship between the intake of SSBs and risk of gout’. 

 

Reply: 

Point 1. Regarding dose–response relationships within individual studies, see reply to comment 310, point 3. 

 

Point 2. The effects of fructose on uric acid levels and the mechanisms by which fructose increases uric acid as compared to 

glucose are well established and are discussed in the opinion. The Panel considers that the effects of fructose in sucrose are 

not expected to be different from those of fructose in isoglucose or from those of pure fructose on a weight basis, as fructose 

is absorbed as such from all these sources. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 314. On page 147, line 5118 – 5121, EFSA states that both cohort studies (same as for total and free 

fructose) for the assessment of SSBs with gout are from the US. Therefore, external validity is questionable, which should be 

considered in the finale conclusion for fructose. Furthermore, exposure was measured with semi-quantitative food frequency 

questionnaire and the consumption of SSBs and fruit juice is expressed in frequency of servings, which increases the risk of 

bias. Furthermore, exposure was measured as servings of SSB/week in cohort studies, without information on the serving 

size and amount of fructose/sugars of the servings. According to the protocol of EFSA, frequency is not an acceptable exposure 

measure. Therefore, EFSA should consider to exclude these studies from the final opinion and for the conclusion of SSBs and 

gout. On page 147, line 5125 – 5126, EFSA states that a positive linear dose-response relationship between the consumption 

of SSB’s and incidence of gout was observed in both sexes across categories of intake. Here, it seems that linearity was 

assumed by EFSA, since no results of an analysis are presented. 

 

Reply: See replies to comment 312 and to comment 320, point 1. 

 

Changes to the opinion based on this comment: None. 

8.8.5. 100% fruit juices 
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Contributor/Organisation Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain), UNIJUS 

(France), Brazilian 

Association of Citrus 

Exporters (CitrusBR) (Brazil), 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain) 

Comment 315. The conclusion of a ‘causal’ relationship of ‘moderate certainty’ of 100%FJ intake with gout can be 

questioned when taking into account: (a) concerns about the FFQs used in the NHS & HPFS PCs and whether their findings 

relate to 100%FJ only; and (b) RCTs which show no significant impact of 100%FJ on uric acid, a recognised marker of gout 

risk. EFSA’s conclusion of a positive causal relationship of moderate certainty relies on the NHS and HPFS studies which do 

not allow full differentiation between 100%FJ and sugar-sweetened or unspecified juices, while no other PCs reported a 

significant positive association between 100%FJ and gout.. A 2019 MA (Ayoub-Charette S et al. BMJ Open 9: e024171) 

analysed the same PCs as EFSA and, while confirming a positive, statistically significant association between fruit juice intake 

and risk of gout, concluded that the certainty of evidence was ‘very low’. The certainty grading was increased by EFSA from 

low to moderate on the basis of a plausible mechanism linking 100%FJ intake with uric acid, a marker of gout risk. However, 

A MA of controlled feeding trials (8 on 100%FJ) reported that adding 100%FJ to diets actually lowered uric acid (Ayoub-

Charette S et al. 2021, J Nutr 151: 2409-2421). The RR from this MA indicated a mean difference of −0.28 mg/dL; 95% CI: 

−0.43 to −0.13 mg/dL; p < 0.001 which is suggestive of a protective effect and appears to be in the opposite direction to 

the positive, causative relationship noted in EFSA’s draft Opinion. The authors considered the RCT evidence to be of a ‘high’ 

certainty and reported that the disparity in results between the MA of PCs versus the MA of RCT was due to a lack of 

differentiation between 100%FJ and other juice-based drinks in the NHS & HPFS PCs. IFU asks EFSA to consider this recent 

MA in order to provide a fuller assessment of the potential risks of consuming 100%FJ in relation to gout. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

sumol+compal (Portugal) Comment 316. The conclusion of a ‘causal’ relationship of 100%FJ intake with gout is weakened by the fact that 

only PCs were considered (residual confounding is a major limitation of PCs) and that FFQs used by the NHS, NHSII and HPFS 

studies do not differentiate 100%FJ from unspecified fruit drinks (see response to 8.2.5). 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 317. P148 L5174-7 About 25% of the juice intake is not considered in the NHS cohort and this is a very 

big risk of bias. The results of the two cohorts are no longer comparable and there is now only one study for 100 % fruit juice 

and one for orange juice. Note that in the original paper the association with orange juice was statistically significant and the 

association with other 100% fruit juice was not. Furthermore, the cohorts are from the USA, where it is allowed to sweeten 

fruit juice with sugar. Is the Panel confident that all users of fruit juices in the two US cohorts used 100% fruit juice? In 

conclusion, the evidence is insufficient for any conclusion on fruit juice. Will the Panel change the final draft accordingly? P148 

L5182-3 This sentence is suggestive in that the linearity is not investigated, ‘100% FJ’ is ‘100% fruit juice’ in one cohort and 

‘orange juice’ in the other and ‘across categories of intake’ is based on frequency of consumption and not on a sugar amount 

in quantitative terms. According to the protocol frequency of servings is not an acceptable exposure measure. Will the Panel 

delete the information on the association between fruit juice and gout? P148 L5187-8 See comment as for L5067-8. P148 

L5194-8 See comment as for L5084-5. P149 L5211-2 & L5218-5220 See comment as for L5100-3. P149 L5214-5 See comment 

as for L5100-3 and 100 % FJs is incorrect. The associations with gout are based on two cohorts from the USA and the Panel 

doubts about the external validity of these studies. Will the Panel conclude that there is insufficient evidence for an association 

between the intake of sugars and gout? 

 

Reply: 

Point 1. As explained in the opinion, in the HPFS, the intake of total 100% FJs was used for analysis. Data are also reported 
for orange or apple juice. In the NHS, the intake of 100% orange juice and the intake of other 100% FJs are reported and 

analysed separately. For this opinion, the Panel decided to extract 100% orange juice as the exposure of interest because it 

was the major contributor among juices to free fructose intake (17% vs 2.9% for apple juice and 2.65% for other juices). 

The Panel considers that this is appropriate for the purpose of the opinion. 

 

For all other points, see replies to comment 312 and to comment 320, point 1. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

Döhler GmbH (Germany) Comment 318. There is a valid question about whether the evidence associating 100%FJ intake with gout is ‘causal’ 

and of ‘moderate certainty’ when taking into account: (a) concerns about the FFQs used in the NHS & HPFS PCs and whether 

their findings relate to 100%FJ only; and (b) RCTs which show no significant impact of 100%FJ on uric acid, a recognised 

marker of gout risk. As noted in our responses to 8.2.5 and Appendix J, the FFQs used by the NHS and HPFS studies are do 

not allow full differentiation between 100%FJ and sugar-sweetened or unspecified juices. No other PCs is the Draft Opinion 

reported a significant positive association between 100%FJ and gout hence it is worrying that EFSA’s conclusion of a positive 

causal relationship of moderate certainty relies on these PCs. A 2019 MA (Ayoub-Charette S et al. BMJ Open 9: e024171) 

analysed the same two PCs as EFSA and, while confirming a positive, statistically significant association between fruit juice 

intake and risk of gout, concluded that the certainty of evidence was ‘very low’. EFSA recorded that their certainty grading 

was increased from low to moderate on the basis of a plausible mechanism linking 100%FJ intake with uric acid, a marker of 

gout risk. However, A MA of controlled feeding trials (8 on 100%FJ) reported that adding 100%FJ to diets actually lowered 

uric acid (Ayoub-Charette S et al. 2021, J Nutr 151: 2409-2421). The RR from this MA indicated a mean difference of −0.28 

mg/dL; 95% CI: −0.43 to −0.13 mg/dL; p < 0.001 which is suggestive of a protective effect and appears to be in the opposite 

direction to the positive, causative relationship noted in EFSA’s Draft Opinion. The authors considered the RCT evidence to 

be of a ‘high’ certainty and reported that the disparity in results between the MA of PCs versus the MA of RCT was due to a 

lack of differentiation between 100%FJ and other juice-based drinks in the NHS & HPFS PCs. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Carrie Ruxton (Great Britain) Comment 319. I am also clear why EFSA has concluded a positive causal relationship with gout when studies looking 

at uric acid – a marker of the development of gout – suggest that fruit juice lowers blood levels, not increases them. For 

example, a recent meta-analysis of randomised controlled trials (Ayoub-Charette S et al. 2021, J Nutr 151: 2409-2421) found 

a significant lowering of uric acid when 100%FJ was added to the diet. The authors concluded a protective effect of fruit 

juice. In a German 2-week intervention trial, a huge daily dose of 1.3 litres of orange juice lowered uric acid levels. Büsing et 

al (2019) Clin Nutr 38: 812-819. If the risk of drinking 100%FJ is, as EFSA concludes, causal for gout, this finding goes against 

EFSA’s opinion and needs to be explained. Hence, EFSA’s opinion – again based only on observational studies – goes in the 

opposite direction to clinical studies. I feel this is very concerning and could give a misleading impression about the risks of 

consuming fruit juice. 
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Contributor/Organisation Comment and Reply 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 320. On page 148, line 5169 – 5172, EFSA states that both cohort studies (same as for total and free 

fructose) for the assessment of 100% FJs with gout are from the US. Therefore, external validity is questionable, which should 

be considered in the finale conclusion for fructose. Furthermore, exposure was measured with semi-quantitative food 

frequency questionnaire and the consumption of SSBs and fruit juice is expressed in frequency of servings, which increases 

the risk of bias. Furthermore, the cohorts are from the US, where it is allowed to sweeten fruit juice with sugar. Is EFSA 

confident that all users of fruit juices in the two US cohorts used 100% FJs? If not, the evidence should be insufficient for any 

conclusion on 100% FJs. On page 148, line 5182 – 5182, EFSA states that a positive linear dose-response relationship between 

the consumption of 100% FJ and incidence of gout was observed in both sexes across categories of intake.” This sentence is 

suggestive, since exposure was measured as servings of 100% FJs/week in cohort studies, without information on the serving 

size and amount of fructose/sugars of the servings. According to the protocol of EFSA, frequency is not an acceptable exposure 

measure. Therefore, EFSA should consider to exclude these studies from the final opinion and for the conclusion of 100% FJs 

and gout. 

 

Reply: 

Point 1. Limitations in the external validity of the results for gout are mentioned in relation to all exposures (fructose, SSBs 

and fruit juices) in the opinion and are discussed in the conclusions on metabolic diseases and the hazard characterisation 

step. 

 

Point 2. Regarding the classification of fruit juices, see reply to comment 1. 

 

Point 3. For the estimation of sugars intake from fruit juices, see reply to comment 2, point 5, and reply to comment 5, point 

1. 

 

Point 4. Regarding linearity of the dose–response relationship within individual studies, see reply to comment 310, point 3. 
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Changes to the opinion based on this comment: As for comment 1. 

 

8.9. Overall conclusions on hazard identification: metabolic diseases 

Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 321. Lines 5218-20: Suggest re-word to ‘Conclusions on the level of certainty in the evidence for a positive 

and causal relationship ……’ Line 5222, Table 28: We recommend changing the title of table to be ‘Summary conclusions on 

the level of certainty in the evidence for hazard identification’. We think that the conclusions of ’Yes/No’ followed by the level 

of certainty are confusing. For example, a conclusion of ‘Yes’ but with low or very low certainty in the evidence does not align 

with conditions for determining causality i.e. if the evidence for causality is low or very low, then a causal relationship cannot 

be the conclusion. Hence, we strongly suggest using wording which highlights the certainty in the evidence first. 

 

Reply: The summary table refers to the conclusions on a positive and causal relationship and the associated level of 

certainty for hazard identification in particular, and not to the level of certainty in the evidence in general. See also  reply to 

comment 6, point 3. 

 

Changes to the opinion based on this comment: None. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Comment 322. Lines 5218-20: Suggest re-word to ‘Conclusions on the level of certainty in the evidence for a positive 

and causal relationship ……’ Line 5222, Table 28: We suggest amending the title of table to ‘Summary conclusions on the 

level of certainty in the evidence for hazard identification’. Conclusions of ’Yes/No’ followed by the level of certainty are 

confusing. If the evidence for causality is low or very low, then a causal relationship cannot be the conclusion. Wording should 

be adjusted to first highlight the level of certainty. 

 

Reply: See reply to comment 321. 

 

Changes to the opinion based on this comment: None. 
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Drink Federation (Spain) 

Anonymous (Great Britain) Comment 323. There is no discussion around the interplay between sugars intakes, particularly SSB intakes, and a 

clustering of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet 

quality, smokers, poorer dental hygiene (7,8); as well as the role of socio-economic status on disease risk (socio-economic 

status was only briefly mentioned for dental caries on P171, line 6157). These are important factors which should be discussed 

throughout (Sections: 3.6, 8.2-8.9.5, 9.3-9.5, 10.2-10.3, P176-177). Other reports from major scientific bodies such as SACN 

(e.g., Carbohydrates and Health, (13)) include “based on limited evidence” in conclusions box. This allows the reader to easily 

interpret the results. This would be helpful for this report. The conclusions are based on only the one endpoint selected for 

comprehensive UA. We request to make this clear in the conclusions of each section and in Table 28 (P150). It would also be 

beneficial for the number/type of studies that conclusions are based on to be mentioned (in the text and in Table 28). Table 

28: Using the wording ’Yes/No’ may be misleading especially in the absence of communicating the magnitude of risk/effect, 

dosage, and uncertainties in the evidence. Classification of anything other than high certainty of evidence as a “positive and 

causal relationships” does not follow scientific principles of ascertaining causality. 

 

Reply: 

Point 1 on SSBs and factors that could confound the relationship, see reply to comment 456. 

 

Point 2. Table 28 is meant to summarise the conclusions of the hazard identification step (35 exposure–endpoint 

relationships x 2 study designs and combined). Details on the BoE supporting these conclusions can be found in Sections 

8.1 to 8.8 of the opinion. 

 

Point 3 on the level of certainty required to reach conclusions, see reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 324. P149 L5218-20 There is no discussion around the interplay between sugars intakes, particularly SSB 

intakes, and a clustering of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer 

overall diet quality, smokers, poorer dental hygiene (7,8); as well as the role of socio-economic status on disease risk (socio-

economic status was only briefly mentioned for dental caries on P171, line 6157). These are important factors which should 

be discussed within this section. P149 L5218-20 The biological or mechanistic plausibility of the observed relationships is a 

key factor to address when drawing conclusions (and when grading the certainty of the evidence) on whether a relationship 

exists. Throughout the Draft Opinion, conclusions are often stated without discussion or reference to potential mechanisms 

of action. P150 Table 28: The conclusions are based on only the one endpoint selected for comprehensive UA. We request to 

make this clear in Table 28. It would also be beneficial for the number/type and design of studies that conclusions are based 

on to be mentioned in Table 28. Other reports from major scientific bodies such as SACN (e.g., Carbohydrates and Health, 

(13)) include “based on limited evidence” against each Overall conclusion on sQs. This allows the reader to easily interpret 

the results. This would be helpful for this report. Using the wording ’Yes/No’ may be misleading especially in the absence of 

communicating the magnitude of risk/effect, dosage, and uncertainties in the evidence. Classification of anything other than 

high certainty of evidence as a “positive and causal relationships” does not follow scientific principles of ascertaining causality. 

 

Reply: See reply to comment 323. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 325. P150-151 Table 28: This table shows that associations with health problems found for added/free 

sugars and fructose are also found for SSB (with a higher certainty).These intake variables are strongly interrelated, and it is 

possible and even likely that SSB are the only cause of all these association and that the ones with fructose and added/free 

sugars are spurious and that sugars from solid food are not related to health problems. In the draft opinion there is evidence 

(when sugars in solids and liquids were extracted separately, L1958-1959) that sugars from solids differ from sugars in liquids 

regarding health effects (see for instance L3436-3439; L3454-3457; L5428-5432; L5428-5432; L5436-5438; L5451-5452). 

How can the Panel be confident about the real cause of the relationships given the interdependencies among the intake of 

various sugars and the different forms (solid vs liquid)? 

 

Reply: See reply to comment to comment 97, point 2 and reply to comment 58, point 2. 
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Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 326. P149 Ln 5218-20 Suggest re-word to ‘Conclusions on the level of certainty in the evidence for a 

positive and causal relationship ……’ P150 Table 28 Suggest change title of table to be ‘Summary conclusions on the level of 

certainty in the evidence for hazard identification’. Conclusions of ’Yes/No’ followed by the level of certainty appear misleading. 

For example, a conclusion of ‘Yes’ but with low or very low certainty in the evidence does not align with conditions for 

determining causality i.e. if the evidence for causality is low or very low, then a causal relationship cannot be the conclusion. 

Further, summary conclusions are too simplistic to guide risk communication which requires a full understanding of the 

magnitude of risk/effect and at what dose and the uncertainties in the evidence. 

 

Reply:  

Point 1. The Panel agrees with the proposed rewording for the initial sentence of the section and for the title of Table 28. 

 

Point 2. Table 28 is meant to summarise the conclusions of the hazard identification step (35 exposure–endpoint relationships 

x 2 study designs and combined). Details on the BoE supporting these conclusions can be found in Sections 8.1 to 8.8 of the 

opinion. 

 

Changes to the opinion based on this comment: the text in the opinion has been modified as follows: 

 

‘Conclusions on the level of certainty for a positive and causal relationship for each exposure and disease endpoint by study 

design, as well as the overall conclusions for both study designs combined, are summarised in Table 28. 

Table 28. Summary conclusions on the level of certainty in the body of evidence for hazard identification’. 

 

The Table has been modified to indicate the level of certainty in the relationship only.  

8.9.1. Total sugars 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 262 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 327. P152 L5227-5234 The distinction between core foods is without a definition, is arbitrary and any 

definition will be vague. Will the Panel delete these lines? 

 

Reply: See reply to comment 107, point 4. 

 

Changes to the opinion based on this comment: As for comment 107. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 328. P152 Ln 5253-55 Suggest editing the final sentence to acknowledge not only the relative contribution 

of different food groups to total sugars intake, but also the dietary patterns in which they may be consumed. 

 

Reply: The Panel considers that the relative contribution of different food groups to total sugars intake describes the concept 

of dietary patterns. 

 

Changes to the opinion based on this comment: None. 

 

8.9.2. Added and free sugars 
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Contributor/Organisation Comment and Reply 

Lebensmittelverband 

Deutschland (Germany) 

Comment 329. Page 153, lines 5316-34: The Panel states that RCTs as well as PC in children were scarce and mainly 

investigated the relationship between added and/or free sugars and measures of body weight and body fat. The Panel also 

states that RCTs were often conducted in subjects from specific risk groups. Nonetheless, the Panel makes the following 

conclusion: “the conclusions on hazard identification apply to the general European population and subgroups thereof.” We 

kindly ask EFSA to clearly indicate in their conclusions when results are drawn mainly from studies in risk groups. E.g. in the 

draft opinion the Panel considers the level of certainty in a positive and causal relationship between the intake of added and 

free sugars and risk of obesity moderate [for the general population], despite the fact that most RCTs were in 

overweight/obese adult subjects, and only two in children (lines 2515-19). Page 153, lines 5278-83: The Panel notes “evidence 

from RCTs was limited to data on surrogate endpoints, the conclusions of the Panel assume that a sustained adverse on the 

surrogate measures over time would eventually lead to an increased risk of disease.” This assumption was made, even though 

the Panel also states, “evidence from PCs on disease endpoints could not be used to address this uncertainty as there was 

no support from PCs for a positive and causal relationship between the intake of added or free sugars and risk of chronic 

metabolic diseases.” As the Panel explains the lack of support in PCs i.a. by the fact that PCs mostly investigated the risk of 

diseases independent from a contribution of excess energy intake, we wonder whether the effects observed in RCTs are 

attributable to excess energy intake rather than the molecule-specific effect of added and free sugars. If so, we kindly ask 

EFSA to provide more details on the scientific literature supporting the argument that the consumption of added or free sugar 

per se increases energy intake. 

 

Reply:  

Point 1. In relation to the external validity of RCTs, see reply to comment 452. 

 

Point 2. Regarding the evidence provided by RCTs and PCs, see reply to comment 30, point 1. 

 

Point 3. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see reply to comment 28. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), Spanish Food and 

Drink Federation (Spain), 

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain), 

FoodDrinkEurope (Belgium) 

Comment 330. Lines 5356-58: The Panel notes that data from RCTs were insufficient to explore whether the source 

of added and/or free sugars could be a modifying factor of the relationship between the intake of added and free sugars and 

the endpoints investigated Therefore, it should be clearly indicated in the abstract and summary that between-arm-differences 

in added or free sugars intake only refer to the dietary fraction that was manipulated by the intervention and not necessarily 

to the intake of added and free sugars per se. 

 

Reply: These uncertainties have been thoroughly discussed in the body of the opinion. The abstract and summary cannot 

accommodate all the information proposed to be included by stakeholders. See also reply to comment 7, point 1. 

 

Changes to the opinion based on this comment: As for comment 7. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 331. P152 L5267 Non-core foods are not defined and should not be used in a scientific opinion. P152 

L5269-74 No evidence presented on the validity of the intake assessment. L1386-7 show the systematic bias in the data. So, 

L5269-74 should be deleted or reformulated. P153-155 L5256-426 The Panel identifies many uncertainties in Paragraph 8.9.2. 

regarding the association between the intake of free/added sugars with health outcomes. Therefore, the conclusion in L5293-

6 is questionable. The certainty is 50-75% (moderate certainty) at the most: insufficient evidence especially for NAFLD, T2DM 

and HTN. P153 L5278-80 ‘assume’ and ‘eventually’ show that the Panel is not confident in this conclusion: insufficient 

evidence. P153 L5281-3 So, there is no evidence. P153 L5286 No conclusion can be drawn about the intake of added/free 

sugars and the conclusion should be restricted to the source(s) that were investigated. P153 L5286-8 So, the intake of 

added/free sugars depends on the definition and is a major flaw in the draft opinion of the Panel: insufficient evidence. P153 

L5310-2 This does not allow an extrapolation to added and free sugars but implies a restriction to the consumption of SSBs. 

P154 L5331-4 Assumed and not proven with data. The external validity is questionable. P154 L5335-63 There are 5 major 

sources of uncertainty regarding the intake and the disease endpoint. A dose-response association is uncertain. P154 L5338-

45 This implies that the presented data from RCTs are underestimations and that conclusions on added/free sugars are not 

allowed. No information is provided on the validity of an extrapolation of the high intake levels in the RCTs to the normal 

intake of the general population. P154 L5351 Linearity is assumed and not proven. P154 L5352-5 There is no information 

about the shape of the association: assumption of linearity is not allowed. P154 L5359-63 What is the consequence of the 

observation that the intake data in PCs are uncertain? 

 

Reply: 
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Contributor/Organisation Comment and Reply 

 

Point 1 on non-core foods, see reply to comment 107, point 4. 

 

Point 2. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 3 on the shape of dose–response relationships, see reply to comment 485. 

 

Point 4. As for the use of RCTs on SSBs to conclude on added and free sugars, see reply to comment 58, point 2. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 332. P153 Ln 5289-5292 This may be particularly relevant for soft drinks which are heterogenous in their 

sugars content, underestimating consumption of diet/no-sugar/low-sugar/low-calorie/or reduced sugars soft drink and over-

estimating consumption of regular soft drinks, and subsequent sugars intake. Dietary assessment methods currently employed 

in PCs do not provide enough detail to accurately assign a sugars content value for soft drinks, which undermines the rationale 

for analysing soft drinks in this opinion and should be noted in section 8.9.4. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comment 5. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 333. In general, EFSA identifies many uncertainties regarding the association between the intake added 

and free sugars with the risk of metabolic disease. Despite the many uncertainties, the Panel still concludes that overall, there 

is evidence for a positive and causal relationship between added and free sugars and risk of obesity, dyslipidaema, NAFLD, 

T2DM and HTN. However, certainty is not above 75% (high level of certainty) for these endpoints. EFSA should emphasize 

the lack of evidence and describe the factual state of certainty. Regarding the overall conclusions EFSA should refrain from 

recommendations that are based on very low to moderate certainty levels but summarize this as insufficient evidence. On 

page 153, line 5278 – 5280, EFSA concludes that because the evidence form RCTs was limited to data on surrogate endpoints, 

the conclusions of the Panel assume that a sustained adverse effect on the surrogate measures over time would eventually 
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Contributor/Organisation Comment and Reply 

lead to an increased risk of disease. Here, the words ‘assume’ and ‘eventually’ show that EFSA is not confident in this 

conclusion and with that evidence should be concluded as insufficient. On page 153, line 5310 – 5312, EFSA explains that 

RCTs with SSBs were a substantial part of the BoE available for added and free sugars in relation to all endpoints investigated. 

Here, a separation of the effects from liquid and solid calories would be highly preferable and scientifically justified (e.g., 

effect on satiety and TEI). A transfer of data from SSBs (food) to added and free sugars (nutrients) is scientifically not justified. 

Regarding EFSA’s limitations on page 154, line 5352 – 5363, it is to say that linearity is assumed and not proven. Heterogeneity 

was high so that they could only be used to conclude on the direction of the linear dose-response relationship, but not to 

make a quantitative prediction. There is no information about the shape of the association which does not allow the 

assumption of linearity. 

 

Reply:  

Point 1. For the level of certainty required to draw conclusions, see reply to comment 6, point 3. 

 

Point 2. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Point 3. As for the use of RCTs on SSBs to conclude on added and free sugars, see reply to comment 58, point 2. 

 

Point 4 on the shape of dose–response relationships, see reply to comment 485. 

 

Changes to the opinion based on this comment: None. 

 

8.9.3. Fructose 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 267 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 334. Lines 5400-5: Here it is clearly stated that the external validity of cohorts from outside Europe is 

questionable. So, studies from outside Europe can be used as support but should not be given the weight that they are given 

in the current draft opinion. We believe that European studies should be given more weight. For instance, the EPIC multicentre 

studies have to be central since they represent many European countries and include many respondents. However, the EPIC 

studies on the association of SSB with CVD and T2DM as endpoints were not included in the draft opinion. We think those 

are relevant, since they show both that there is a threshold and the p for trend for the association between SSB and CVD is 

not significant (both for men and women). 

 

Reply: The EPIC-Multicenter study Mullee et al. (2019) on SSBs and CVD/CHD mortality was identified through the updated 

literature search and was incorporated to the draft opinion. The EPIC-InterAct on SSB and fruit juices and incidence T2DM 

(InterAct consortium, 2013) was excluded by mistake during the screening and has been incorporated to the final version of 

the opinion. See also reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish Food and 

Drink Federation (Spain) 

Comment 335. Lines 5400-5: Here, it is clearly stated that the external validity of cohorts from outside Europe is 

questionable. So, studies from outside Europe can be used as support but should not be given the weight that they are given 

in the current draft opinion. European studies should be given more weight. For instance, the EPIC multicentre studies have 

to be central since they represent many European countries and include many respondents. However, the EPIC multi-centre 

studies on the association of SSB with CVD and T2DM as endpoints were not included in the draft opinion. We think those 

are relevant, since they show both that there is a threshold and the p for trend for the association between SSB and CVD 

mortality is not significant (both for men and women). 

 

Reply: See reply to comment 335. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Contributor/Organisation Comment and Reply 

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 336. Lines 5400-5: Here, it is clearly stated that the external validity of cohorts from outside Europe is 

questionable. So, studies from outside Europe can be used as support but should not be given the weight that they are given 

in the current draft opinion. European studies should be given more weight. For instance, the EPIC multicentre studies have 

to be central since they represent many European countries and include many respondents. However, the EPIC multi-centre 

studies on the association of SSB with CVD and T2DM as endpoints were not included in the draft opinion. We think those 

are relevant, since they show both that there is a threshold and the p for trend for the association between SSB and CVD 

mortality is not significant (both for men and women). In addition, researchers have found different conclusions compared to 

EFSA when the studies are analysed according to the type of food source. For example, a recent systematic review and meta-

analysis of controlled intervention studies found that most food sources of fructose do not have a harmful effect on glycaemic 

control when energy intake is kept the same (1). However, when adding excess energy to the diet, some food sources of 

fructose (especially SSBs), were found to have a negative effect on some glycaemic control measures. Findings from another 

meta-analysis suggest that the adverse association of SSBs with metabolic syndrome does not extend to other food sources 

of fructose-containing sugars, with a protective association for yogurt and fruit throughout the dose range, and for 100% 

fruit juice at moderate doses. The authors concluded that guidelines on the need to limit sources of free sugars may need to 

be re-examined. (1) DOI: 10.1001/jamanetworkopen.2020.9993 

 

Reply:  

Point 1. Limitations to the external validity of the results from PCs are acknowledged in the opinion. 

 

Point 2. Regarding the exclusion of EPIC studies on T2dM, see reply to comment 1. 

 

For all other points, see reply to comment 209. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 337. P155 L5396-8 Based on these remarks of the Panel the only logical conclusion is to refrain from a 

conclusion, since there is insufficient evidence for the European population. The food consumption is measured with a semi-

quantitative food frequency questionnaire and this method is not designed to quantify the dietary intake. P155 L5378-84 The 

Panel formulated comparable remarks in the L5419-5421. This implies that the association can be spurious, whereby an 

association with fructose should not be included in the opinion of EFSA. P155 L5422-6 So, the Panel is very uncertain whether 

fructose is a cause for gout and CVD. Will the Panel refrain from any conclusion on fructose because the body of evidence is 

not sufficient? The association between the consumption of SSB is based on frequency of servings and that is not allowed in 

the protocol of EFSA. Will the Panel delete the information on the association between the consumption of SSB and gout? 

 

Reply: See replies to comment 312 and to comment 320, point 1. 

 

Changes to the opinion based on this comment: None. 

Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

(Germany) 

Comment 338. Evidence for a causal relationship between the intake of fructose and risk of gout (Line 5393): Causal 

relationships cannot be deduced from observational studies. In light of the uncertainties listed by the EFSA panel it is not 

justified to make conclusions about a causal relationship. 

 

Reply: See reply to comment 268. 

 

Changes to the opinion based on this comment: None 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 339. On page 155, line 5396 – 5398, EFSA states that the relationships between the intake of fructose 

and the risk of gout and CVDs have not been investigated in European populations, and the BoE for each relationship is limited 

to two and three cohorts, respectively. Additionally, on page 174, line 6286 – 6287, EFSA further states that external validity 

of the findings for European populations is unclear (see section 8.9.3). Based on these remarks of EFSA, the only logical 

conclusion is to refrain from the current conclusion for fructose, since there is insufficient evidence for the European 

population. Furthermore, according to supplementary data in Annex J, on page 165-166, the number of confounders in the 

multivariate analysis of the evaluated cohort studies is huge and therefore, the possibility of an incorrect adjustment, for 

instance overadjustment, exists. Food consumption is measured with a semi-quantitative food frequency questionnaire. This 

method is not designed to quantify the dietary intake and is not allowed by the protocol of EFSA. Therefore, EFSA should 

refrain from its current conclusion about an association between the intake of fructose (this also applies to SSBs and 100% 
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FJs) with gout. 

 

Reply: 

 

Point 1 on the conclusions on gout, limitations to the external validity of the results are acknowledged in the opinion. 

 

Point 2 on the RoB in PCs, see reply to comment 456. 

 

Point 3 on the use of semiquantitative FFQ for hazard identification, see reply to comment 154. 

 

Changes to the opinion based on this comment: None. 
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8.9.4. Sources of added and free sugars 

Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 340. Lines 131-4: We kindly request clarification on how the 10g sugars/100ml has been assumed for all 

SSBs. There is wide heterogeneity within SSBs and this is highly likely to be an overestimate . We are not aware of PCs 

providing detail on SSB composition. The rationale for excluding other food groups should better reflect the reasons explained 

in section 7 lines 1983 – 2009. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: None 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 341. Lines 5494-5503: We request clarification on how the 10g sugars/100ml has been assumed for all 

PCs on SSBs. There is wide heterogeneity within SSBs and this is highly likely to be an overestimate (please see our comments 

in Annex B). We are not aware of PCs providing any detail on SSB composition. The rationale for excluding other food groups 

should better reflect the reasons explained in section 7 lines 1996 – 2009. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: None 

Starch Europe (Belgium) Comment 342. Page 156 / Lines 5442-5450: The validity of studies done on SSBs could be further questioned: 

several of the available data come from US and Mexico where consumption of SSBs are different from Europe (quantities, 

composition, moments of consumption). Also, some of the observed effects are seen at consumption levels that are unrealistic 

compared to European consumption levels (ie. sugars intake from SSB up to 22 E%, which corresponds to around 1 liter per 

day of SSB). 

 

Reply:  

Point 1. As explained in Section 8.9.4, PCs conducted in Europe were available for most of the exposure–disease relationships 
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assessed (as for fructose, a notable exception are PCs investigating the incidence of gout) and the results were in line with 
those reported in other geographical areas. Therefore, the Panel considers that, except for the risk of gout, the BoE has good 

external validity and that the conclusions on hazard identification apply to the general European population and their 

subgroups. 

 

Point 2. Regarding sugar intakes from SSBs, these levels of intake are observed in some population groups and countries in 

Europe when only consumers are considered (see Appendix B and Annex E of the opinion). 

 

Changes to the opinion based on this comment: None. 

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 343. The validity of studies done on SSBs could be further questioned: several of the available data come 

from US and Mexico where consumption of SSBs are different from Europe. Also, some of the observed effects are seen at 

consumption levels that are unrealistic in Europe (ie. sugars intake from SSB up to 22 E%, which corresponds to around 1 

liter per day of SSB). 

 

Reply: See reply to comment 342. 

 

Changes to the opinion based on this comment: As for comment 1. 

Anonymous (Great Britain) Comment 344. The reasons for initial certainty of PCs being graded as low vs. moderate need to be more clearly 

stated during each comprehensive uncertainty analysis (we make this comment within this section however it is applicable to 

all instances where PCs are chosen for the analysis). It is almost impossible for study investigators to fully ensure they have 

excluded all study participants who have either the early risk factors, or the health outcome of interest at baseline. Quantitative 

estimates of sugars intake cannot be determined from PCs reporting only on frequency of consumption. For that, three crude 

assumptions have to be made: mean of the frequency category, mean serving size and amount of sugar per serving. 

Therefore, the dose is very uncertain in the dose-response association and should be a reason to conclude that there is 

insufficient evidence. Observational studies only report on frequency of SSB intake with no information on content of sugars. 

It is inaccurate to assume that SSBs are homogeneous comprising 10g sugars/100ml. This is a major uncertainty in 

determining risk from sugars consumed as SSBs in PC, plus the limitation that analyses used ml/day of SSB or 100%FJ as the 

dose, and not sugar intake. Table 2 of the protocol states “OUT: Studies not providing sufficient information to allow 
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quantitative estimates of sugars intake, whether total or from one or more dietary sources (e.g. studies reporting only on the 

frequency of consumption of one or more dietary sources of sugars with unknown sugar content)” (9). We are concerned by 

the deviation from the protocol i.e. inclusion of studies without quantitative estimates of sugars. Where sugars intake from 

SSBs cannot be quantified accurately, it may be appropriate to downgrade the certainty of the evidence. 

 

Reply:  

Point 1. For the initial level of certainty of PC, see reply to comment 268. 

 

Point 2. Studies on disease endpoints were only eligible if prevalent cases were excluded at baseline. This does not apply to 

risk factors for disease because individuals at risk are part of the target population for the assessment. 

 

Point 3. For the estimation of sugars intake from beverages, see reply to comment 2, point 5, reply to comment 5, point 1. 

 

Point 4. In relation to the use of surrogate markers of disease in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None 
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WSRO (Great Britain) Comment 345. P156 L5428-5485: Discussion around the interplay between sugars intakes, particularly SSB intakes, 

and clustered ‘unhealthy’ lifestyle factors (i.e. low physical activity, poor diet quality & dental hygiene, smoking) (7,8); or the 

role of socio-economic status on disease risk (which is only briefly mentioned for dental caries) is missing from this section. 

These important factors should be discussed here. P157 L5486 It’s almost impossible for study investigators to fully ensure 

they have excluded all study participants who have either the early risk factors, or health outcome of interest, at baseline. 

This should be included in the list. P157 L5486 Quantitative estimates of sugars intake can’t be determined from PCs reporting 

only on freq. of consumption. For that, 3 crude assumptions have to be made: mean of frequency category, mean serving 

size & amount of sugar per serving. Therefore, the dose is very uncertain in the dose-response association and should be a 

reason to conclude there is insufficient evidence. Observational studies only report on freq. of SSB intake with no information 

on sugars content. It is inaccurate to assume that SSBs are homogeneous comprising 10g sugars/100ml. This is a major 

uncertainty in determining risk from sugars consumed as SSBs in PCs, plus the limitation that analyses used ml/day of SSB or 

100%FJ as the dose, and not sugar intake. This should be included in the list of “Major sources of uncertainty in the BoE”. 

Table 2 of the protocol states “OUT: Studies not providing sufficient information to allow quantitative estimates of sugars 

intake...e.g. studies reporting only on the frequency of consumption of one or more dietary sources of sugars with unknown 

sugar unknown sugar content)” (10). We are concerned by the deviation from the protocol i.e. inclusion of studies without 

quantitative estimates of sugars. Where sugars intake from SSBs cannot be quantified accurately, it may be appropriate to 

downgrade certainty of evidence. 

 

Reply: See reply to comment 344. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 346. P156 L5447 This is more an assumption than a conclusion with sufficient evidence. Visual inspection 

of figure 13 (page 106) on T2DM and figure 16 (page 130) on hypertension and figure 17 (page 141) on CVD clearly indicate 

a safe range and a non-linear relationship. Will the Panel conclude accordingly? 

 

Reply: See reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 
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UNESDA Soft Drinks Europe 

(Belgium) 

Comment 347. P156 Ln5429-32 Acronym to align with App B i.e.SSSD&SSFD. Fairer to state ‘The contribution of 

SSSD&SSFD to mean intakes of added and free sugars in consumers of these beverages ranged between 16 and 60% approx.’ 

Ln5451-62 Panel notes the uncertainty in whether relationships between SSBs and endpoints may be attributed in part to 

sugars content, and results of PCs on ASBs cannot reliably inform on this. We suggest the final opinion notes uncertainties 

arise from the link between high soft drink intake and less healthy diets/lifestyles (4) which may remain despite reformulation 

due to residual confounding from these diet/lifestyle factors coupled with reverse causality. Ln5463-6 Suggest re-word to ‘the 

certainty in the evidence’. Uncertainty in RR exceeding 1 at low doses in dose-response analyses (<~250 ml/d, depending on 

endpoint) should be noted and cannot be informed by results of RCTs where the %E diff in sugars was large (~18-20% E, 

~1L regular SSB/d), and with difference in body weight change in ad libitum studies. Dose-responses appear linear, likely 

driven by high doses, but certainty varies by dose and energy effects are unclear. P157 Ln5483 See earlier comment on higher 

CVD risk in US vs. European cohorts which limits external validity. Ln5497-9 No PCs quantify sugars intake from SSBs and no 

data provided to support the assumed 10g sugars/100ml. This is a major uncertainty in determining risk from sugars 

consumed as SSBs in PCs. This should, similar to other food groups, preclude them from exploration of whether the source 

of dietary sugars could be a modifying factor in any relationship to endpoints. Ln5505 Most PCs (not several) on SSBs rely on 

single exposure assessment at baseline, with > quarter follow-ups >10y (1 study up to 27y), making change in diet/lifestyle 

habits likely. Ln5513-6 Point supports other factors impacting complex relationship between food intake and endpoints, which 

cannot be ascertained with high certainty using PCs. 

 

Reply:  

Point 1. The meaning of SSBs in that context is specified in parenthesis. 

 

Point 2 on residual confounding and reverse causality in PCs, and on ASBs, see reply to comments 456 and 187, point 1. 

 

For all other points see replies to comments 342, 344 and 485. 

 

Changes to the opinion based on this comment: As for comment 485. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 348. On page 156, line 5447 – 5450, EFSA states that positive linear dose-response relationships were 

identified across the body of evidence between the intake of SSBs and incidence of T2DM, hypertension and CVD, with no 

evidence of non-linearity and no major sources of heterogeneity identified among those it was possible to explore (age, sex, 

study location, follow-up time, categorisation of exposure, tier of reliability). However, this is more an assumption than a 

conclusion with sufficient evidence. Visual inspection of figure 13 (type 2 diabetes mellitus), figure 16 (hypertension) and 

figure 17 (CVDs) clearly indicate a safe range and with that a non-liner relationship. It would be highly appreciated, if EFSA 

can double check for a non-linear approach. For gout, food consumption is measured with a semi-quantitative food frequency 

questionnaire. This method is not designed to quantify the dietary intake and is not allowed by the protocol of EFSA. Therefore, 

EFSA should refrain from its current conclusion about an association between the intake of SSBs and 100% FJs with gout. 

Furthermore, the two cohorts used are not from Europe but from US and with that have a high external validity, which 

underlines that EFSA should refrain from its current conclusion regarding SSBs and 100% FJs with gout. 

 

Reply: 

 

Point 1 on dose–response relationships in meta-regression analyses, see reply to comment 485. 

 

Point 2 on the use of semi-quantitative FFQs for hazard identification, see reply to comment 154. 

 

Point 3. Limitations to external validity in relation to the risk of gout are acknowledged in the opinion for all exposures. 

 

Changes to the opinion based on this comment: As for comment 485. 

8.9.5. Mode of action 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 349. The biological or mechanistic plausibility of the observed relationships is a key factor to address when 

drawing conclusions (and when grading the certainty of the evidence) on whether a relationship exists. Throughout the Draft 

Opinion, conclusions are often stated without discussion or reference to potential mechanisms of action. Based on the studies 

used in the analysis, it’s likely in most instances that the mode of action is excess calories. It would be useful if the potential 
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Contributor/Organisation Comment and Reply 

mechanism of action was discussed in the concluding sections for each outcome for which an association was found. We 

request EFSA to re-examine whether ‘any other reason could be responsible for this result, other than cause and effect? (14). 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 

WSRO (Great Britain) Comment 350. P157 L 5518-5519. Based on the studies used in the analysis, it’s likely in most instances that the 

mode of action is excess calories. It would be useful if the potential mechanism of action was discussed in the concluding 

sections for each outcome for which an association was found and not just here. We request EFSA to re-examine whether 

‘any other reason could be responsible for this result, other than cause and effect? (14). 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 

 

8.10. Metabolic diseases: data gaps and research needs 

Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 351. Line 5550: A better rationale on why the Panel notes individual solid foods or food groups as a data 

gap is provided in section 7 lines 1996 – 2009. Line 5555-60: Residual confounding is a major limitation of PCs. Not only do 

potential mediators and confounders need to be reliably measured and accounted for but identified in the specific cohort a 

priori and their inclusion (or exclusion) justified. Greater attention should also be made to identifying and measuring non-

dietary factors such as physical activity and/or cardiovascular fitness. 

 

Reply: 

Point 1. Section 7 explains the reasons for the data gap. Section 8.10 identifies the data gap itself. 

 

Point 2. These aspects mentioned have been acknowledged in the opinion (Section 8.10 and recommendations for research). 
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Contributor/Organisation Comment and Reply 

 

Changes to the opinion based on this comment: None 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 352. Line 5550: A better rationale on why the Panel notes individual solid foods or food groups as a data 

gap is provided in section 7 lines 1996 – 2009. Line 5555-60: Because residual confounding is a notable limitation of PCs, all 

potential mediators and confounders need to be measured and accounted for. They also need to be identified in the specific 

cohort a priori and their inclusion (or exclusion) justified. It is also important to identify and objectively measure non-dietary 

factors such as physical activity. 

 

Reply: See reply to comment 351. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 353. P158 L5558-5560. The Panel is uncertain whether the energy intake and BMI (or measures thereof) 

are a confounder or a mediator. This is a major flaw in the opinion. What are the measures the Panel will take to address this 

uncertainty? 

 

Reply: As mentioned in the opinion, the Panel is certain that energy intake and BMI (or measures thereof) could be both 

mediators and confounders of the relationship between the intake of dietary sugars and their sources and chronic disease 

risk. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 354. Ln 5550 Given that the working group felt able to estimate consumption of sugars from other food 

groups for section 4 questions the rationale for excluding other foods groups from this analysis. A better rationale is provided 

in section 7 lines 1996 – 2009. Ln 5555-60 Residual confounding is a major limitation of PCs. Not only do potential mediators 

and confounders need to be reliably measured and accounted for but identified in the specific cohort a priori and their inclusion 

(or exclusion) justified. Greater attention should also be made to identifying and measuring non-dietary factors such as 

physical activity and/or cardiovascular fitness which can be, but are rarely, measured more objectively. 
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Contributor/Organisation Comment and Reply 

 

Reply: See reply to comment 351. 

 

Changes to the opinion based on this comment: None. 

 

 

9. Hazard identification: pregnancy endpoints 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 355. The key confounders that were considered for health relationships within the section should be clearly 

documented and discussed. We believe there may be an error: Strength of evidence – SSBs and Birth Weight in main body 

of report states it is ‘very low’ (P165, line 5855). It is graphically represented on P3 of the ‘EFSA explains draft scientific 

opinion on a tolerable upper level for dietary sugars’ document states it as ‘low’. Strength of evidence – SSBs and GDM in 

main body of report states it is ‘low’ (P162, line 5706). It is graphically represented on P3 of the ‘EFSA explains draft scientific 

opinion on a tolerable upper level for dietary sugars’ document as ‘very low’. 

 

Reply: 

Point 1. Key confounders considered in relation to gestational diabetes mellitus were the same as for type 2 diabetes. As for 

birthweight-related endpoints (four studies), a list of key confounders was not defined a priori because the endpoints of 

interest were at the two extremes of the same variable (birthweight) and was difficult to anticipate the factors that could 

confound the reported associations outside the context of the specific analytical strategy, depending of the objectives of the 

study. Risk of bias was judged by two reviewers and discussed within the working group. The handling of potential 

confounding for the Cadmen study (Lenders et al., 1997) and MoBa study (Grundt et al., 2017) was considered adequate (+, 

‘probably low risk of bias’). In contrast, the HSS-USA study (Crume et al., 2016) was found to be at ‘probably high risk of 

bias’ (-) due to inadequate adjustment for energy intake and the GeliS study (Günther et al., 2019) at ‘definitely high risk of 
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Contributor/Organisation Comment and Reply 

bias’ (- -) due to the lack of adjustment for gestational diabetes mellitus, pregnancy hypertension or preterm delivery at 

baseline. 

 

Point 2. The commenter is right: the levels of certainty for SSBs in relation to GDM and birthweight-related endpoints are 

inverted in the document ‘EFSA explains draft scientific opinion on a tolerable upper level for dietary sugars’. This will be  be 

corrected in the final version. 

 

Changes to the opinion based on this comment: The key confounders considered for gestational diabetes mellitus 

have been added to Annex I Table I2. For birthweight-related endpoints, the rationale for the RoB judgement regarding 

potential confounding for each study has been added to Annex I. 

WSRO (Great Britain) Comment 356. P165 L5855 We think there may be an error: Strength of evidence – SSBs and Birth Weight in main 

body of report states it is ‘very low’. It is graphically represented on P3 of the ‘EFSA explains draft scientific opinion on a 

tolerable upper level for dietary sugars’ document states it as ‘low’. Strength of evidence – SSBs and GDM in main body of 

report states it is ‘low’ (P162, line 5706). It is graphically represented on P3 of the ‘EFSA explains draft scientific opinion on a 

tolerable upper level for dietary sugars’ document as ‘very low’. 

 

Reply: See reply to comment 355, point 2. 

 

Changes to the opinion based on this comment: As for comment 355.  

 

9.3.2. Sugar-sweetened beverages 
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Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 357. TEI was adjusted for/kept constant in PCs investigating dietary sugars, but not for beverages (SSBs, 

100% FJ). EFSA mentions that “this approach addressed the hypothesis that specific sources of sugars may be associated to 

disease risk also by contributing to excess energy intake” in Section 8.1.2 (P160, line 2186-2187). However, this is not made 

clear when discussing the results/conclusions that the likely mode of action is increased energy intake (based on this approach 

to include studies which have not adjusted for TEI), as opposed to sugars per se. 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28.  

WSRO (Great Britain), 

Anonymous (Great Britain) 

Comment 358. P161 L5682-706 There is no discussion around the interplay between SSB intakes and a clustering of 

other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, smokers 

(7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned throughout this section. P162 

L5705-5706 TEI was adjusted for/kept constant in PCs investigating dietary sugars, but not for beverages (SSBs, 100% FJ). 

EFSA mentions that “this approach addressed the hypothesis that specific sources of sugars may be associated to disease risk 

also by contributing to excess energy intake” (P160, L2186-2187). However, this is not made clear in the sQ conclusion that 

the likely mode of action is increased energy intake (based on this approach to include studies which have not adjusted for 

TEI), as opposed to sugars per se. We suggest this is included in this sQ conclusion. 

 

Reply:  

Point 1. Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Point 2. See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 359. P161 L5657 So, the exposure measures in the two cohorts are indirect (before, perhaps long before, 

the pregnancy). P161 L5664-6 The odds ratio of 2.06 is (unrealistic) high. Is the Panel confident about this estimate? P161 

L5667-8 This shows that the exposure measure is frequency of servings and not an amount of sugars. This implies, according 

to the protocol, that the two cohorts cannot be used whereby no standalone (main) study is available and the body of evidence 

is not sufficient for any conclusion on gestational diabetes. P162 L5685-87 The fact that three studies are needed shows that 

two cohorts cannot produce sufficient evidence. Furthermore, one cohort is from the USA and one from Spain whereby the 

external validity is questionable. P162 L5695-7 In the original study only information on the frequency is available. The figures 

are based on assumptions on the exact number of servings (category < 1/week), the serving size (200 ml) and the amount 

of sugar in the servings (100 g per liter). P162 L5697-700 This upgrading is somewhat odd and downgrading should be 

considered based on questions regarding external validity, exposure, frequency and high estimated risk in the Spanish cohort. 

A level of certainty of zero is a better reflection of all the uncertainties than an upgraded value. 

 

Reply: The initial level of certainty assigned to the relationship is indeed very low considering the factors mentioned above. 

However, it is upgraded to low (>15–50% probability) for consistency across LoE (i.e. risk of obesity and T2DM in the general 

population). 

 

Changes to the opinion based on this comment: None.  

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 360. P61 Ln 5665 Risk of adverse health outcomes appears to be higher in the small SUN cohort than in 

other similar cohorts, which may suggest some bias in their analyses (also see hypertension). P162 Ln 5695-5700 An increased 

risk with intakes as low as 200 ml/week in the smaller study should reduce certainty in the data given that the relative risk 

for T2DM at an intake of 250 ml/d is 1.14. Repeated measures of SSB intake in one cohort (SUN) and adjustment for Western 

dietary pattern in the other (NHS II) attenuated the association, which suggests further residual confounding is highly likely. 

Given the reduction in relative risk on further adjustment for confounding in the larger study so that the 95%CI spans 1.00, 

raises questions on the magnitude of risk from the smaller study and considering the paucity of studies an overall certainty 

of very low might be more appropriate. Lines 5854-5 – Suggest re-word to ‘There is very low certainty in the evidence for a 

positive and causal relationship between the intake of SSBs and risk of GDM.’ 

 

Reply: The initial level of certainty assigned to the relationship is indeed very low considering the factors mentioned above. 

However, it is upgraded to low (>15–50% probability) for consistency across LoE (i.e. risk of obesity and T2DM in the general 

population). 
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Contributor/Organisation Comment and Reply 

 

Changes to the opinion based on this comment: None.  

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 361. On page 161, line 5657, EFSA clearly states that none of the PCs assessed intake of SSBs during 

pregnancy. Here, it is highly questionable, why EFSA included these two cohort studies, since both do not investigate a direct 

effect of SSBs on GDM during pregnancy. Will EFSA refrain from these cohort studies and with that conclude that current 

evidence is insufficient? Furthermore, both cohort studies used frequency of servings and not amount of sugars. This implies, 

according to the EFSA protocol, that the two cohorts cannot be used for the opinion on dietary sugars. A general comment 

to the conclusion on page 162, line 5704 – 5706, in which EFSA states that there is evidence from PCs for a positive and 

causal relationship between the intake of SSBs and risk of GDM (low level of certainty). Here, the level of certainty is very 

low, which means that there is very little confidence it the estimated effect and that the true effect is likely to be substantially 

different. Additionally, the conclusion of EFSA is based on two prospective cohort studies only and therefore the conclusion 

for SSBs and GDM should be “insufficient evidence”. 

 

Reply: These studies addressed the scientific question of whether habitual consumption of SSBs increases the risk of GDM 

in women without diabetes, and not whether the intake of SSBs during pregnancy does. The conclusions of the Panel refer 

to the first question. 

 

The initial level of certainty assigned to the relationship is indeed very low considering the factors mentioned above. However, 

it is upgraded to low (>15–50% probability) for consistency across LoE (i.e. risk of obesity and T2DM in the general 

population). 

 

Changes to the opinion based on this comment: None.  
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9.4.1. Total sugars 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 362. P163 L5741 Can the (young) age of these women have an effect on the association between total 

sugars and birthweight related endpoints? 

 

Reply: Yes it could. The external validity of the results is not discussed because the Panel concludes that the available BoE 

does not suggest a positive relationship between the intake of total sugars and risk of adverse effects on birthweight based 

on this study only. 

 

Changes to the opinion based on this comment: None.  

 

9.4.2. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 363. P164 L5793-4 What is the (confounding) effect of the unadjusted analyses? P164 L5798-838 Only 

the association of the consumption of SSB with a lower risk of having infants with high birthweight is statistically significant 

in women without gestational diabetes. All the other studied associations (including the ones with a risk of low birthweight) 

are not significant. This implies that the body of evidence is insufficient for the conclusion in L5840-3. P165 L5828-30 What 

is the biological relevance/critical effect size of about 8 grams lower birthweight per 100 ml SSB? P165 L5845-9 It is also 

important to investigate potential downgrading factors. The certainty assigned is based on the limitation of two studies. 

Downgrading factors are exposure (semi quantitative food frequency questionnaire), critical effect size, non-significant 

associations, not adjusted for total energy intake (risk of confounding), and inconsistency between those with and without 

gestational diabetes and between SSB consumption in early and late pregnancy. So, the sufficiency of the body of evidence 

for the overall conclusion is more than questionable. See L5854-5. 

 

Reply: 

 

Point 1 on statistical significance of the results, see reply to comment 283, point 1. 
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Contributor/Organisation Comment and Reply 

Point 2 on clinical relevance, see reply to comment 2, point 7. 

 

Point 3 on mentioned ‘downgrading’ factors, these have been already considered when assessing the RoB within individual 

studies and to conclude on the relationship. This information has been included in the opinion, in addition to the reference to 

Annex K. See also reply to comment 355. 

 

Point 4. Different results in women with and without GDM at baseline is not an ‘inconsistency’ in the body of evidence. It is 

rather well established that women with GDM are at higher risk of having infants LGA than women with no GDM. 

 

Changes to the opinion based on this comment: the opinion has mee modified to include this information: ‘The MoBa 

cohort was at RoB tier 1. The GeliS cohort was at RoB tier 2, critical domains being confounding and outcome assessment. 

The heat map for the RoB assessment is in Annex K’. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 364. P164 Ln 5810-11 In the MoBA cohort, increasing consumption of SSBs was associated with lower 

maternal age, higher pre-pregnancy BMI, single motherhood, teenage pregnancy, lower education and income, smoking, less 

exercise and less frequent but higher intake per occasion of alcohol before pregnancy, as well as preferences for food items 

associated with unhealthy diets. Given these differences, residual confounding by these and other unidentified factors is highly 

likely. P165 Ln 5824-5 The models employed to estimate risk in the GeliS cohort adjusted for an extremely limited number of 

confounders, not including alcohol or smoking, which places it at increased risk of bias. It is questionable whether this study 

should have been included as the main study was an intervention where mean birth weight and length were slightly lower in 

the intervention group vs. control group (Kunath et al., 2019) (21) and therefore these two groups should not have been 

combined to form a single cohort. Ln 5826-38 The panel should comment on the clinical relevance of the magnitude of the 

lower birth weights. Lines 5854-5 Suggest re-word to ‘There is very low certainty in the evidence for a positive and causal 

relationship between the intake of SSBs and risk of adverse effects on birthweight.’ 

 

Reply: 

Point 1. Regarding the MoBa, all these factors were considered by the authors in statistical analysis. See also reply to comment 

456 on residual confounding. 

 

Point 2. In relation to the GeliS, it was assessed to the at high risk of bias for confounding (see Annex K). This information 

has been included in the text of the opinion (see reply to comment 363). 
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Contributor/Organisation Comment and Reply 

 

Point 3. The proposed wording conveys exactly the same information as the wording in the draft opinion. The Panel does not 

see the advantage of this change. 

 

Changes to the opinion based on this comment: As for comment 363. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 365. A general comment to the conclusion on page 165, line 5854 – 5855, in which EFSA states that there 

is evidence from PCs for a positive and causal relationship between the intake of SSBs and risk of adverse effects on 

birthweight (very low level of certainty). In both relationships, the level of certainty is very low, which means that there is 

very little confidence it the estimated effect and that the true effect is likely to be substantially different. Additionally, the 

conclusion of EFSA is based on two prospective cohort studies only and therefore the conclusion for SSBs and birth weight 

should be “insufficient evidence”. 

 

Reply: The conclusions reflect the level of certainty in the causality of the relationship. 

 

Changes to the opinion based on this comment: None. 

9.5. Overall conclusions on hazard identification: pregnancy endpoints 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 366. P165 L5864-71: There is no discussion around the interplay between SSB intakes and a clustering of 

other lifestyle factors which are often considered as ‘unhealthy’ (i.e., low physical activity, poorer overall diet quality, smokers 

(7,8)); as well as the role of socio-economic status on disease risk. This needs to be mentioned throughout this section. 

 

Reply: Regarding SSBs and the cluster with other factors, see reply to comment 456. 

 

Changes to the opinion based on this comment: None. 
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10. Hazard identification: dental caries 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 367. EFSA states that the link between sugars and dental caries is well-established. Even though the 

Protocol (9) includes references for the relationship between sugars and the development of dental caries (sQ5), it would also 

be useful to the reader to provide key references here within the Opinion (P171 L6131-6132 and summary P3 L52-53). The 

development of dental caries does not depend only on the amount of sugars consumed. Dental caries can be strongly 

influenced by other factors including oral hygiene, exposure to fluoride and frequency of consumption of cariogenic 

carbohydrates. Due to these contributing factors, in 2010 EFSA concluded that the available data do not allow the setting of 

a UL for (added) sugars on the basis of a risk reduction for dental caries. Since this limitation is still valid, we suggest EFSA 

consider the conclusion to mirror the 2010 EFSA Opinion (1). 

 

Reply: The fact that dietary sugars are a well established hazard for the development of dental caries was already stated at 

protocol level (EFSA NDA Panel, 2018), and therefore the purpose of Section 10 in the draft opinion was to assess dose–

response relationships across the BoE to set an UL or a safe level of intake. In Section 10.1, the Panel states that, ever since 

the pathogenesis of dental caries was elucidated, there is wide consensus among the scientific community that the intake of 

dietary sugars is causally related to the development of dental caries at all ages  (Jepsen et al., 2017). References to support 

the mechanisms by which dietary sugars increase the risk of dental caries are provided in Section 3.6.3 of the opinion. No 

references can be quoted in the summary. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 368. P171 L6131-6132 EFSA states that the link between sugars and dental caries is well-established. 

Even though the Protocol (10) includes references for the relationship between sugars and the development of dental caries 

(sQ5), it would also be useful to the reader to provide key references here within the Opinion (and summary P3 L52-53). 

 

Reply: See reply to comment 367. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 369. P166-71 No uncertainty analysis (initial and final) is presented and that is a major flaw in the draft 

opinion. P166 L5909-10 In the intervention study the exposures was sucrose, fructose and xylitol (not total sugars). P 167 

L5959-60 The two cohorts on sucrose cannot contribute to the evidence on total sugars. P168-70 L5988-6106 In several 

cohorts (Finnish, IFS, Strip-1 and STRIP-2) the number of dropouts is very high (see Appendix M). This high percentage of 

dropouts introduces a risk of attrition bias. Missing or incomplete outcome data due to attrition bias weakens the internal and 

external validity. Weakened internal validity means that the interactions between the study variables (i.e., the variables in the 

experiment or study) are changed and may even become meaningless. Five cohorts, the Finnish cohort, VA-DLS, the UK 

cohort, Michigan cohort, and IFS had total sugars as exposure measure. VA-DLS and IFS did not find a statistical association 

between the intake of total sugars and dental caries. The UK cohort study is very old from a time without fluoride in toothpaste 

and thereby not representative for the current situation. The Finnish cohort has many flaws and found a non-linear association 

as the best fitting dose-response (see Appendix M). The Michigan cohort measured the food consumption with three times 

two 24-hour diet recalls (as dietary interviews), and it is very questionable whether these 6 days can be representative for 

the 3 years of follow-up. In conclusion: the presented body of evidence is insufficient for a conclusion on an association 

between total sugars and dental caries whereby the conclusion that the intake of total sugars should be as low as possible is 

not scientifically justified. 

 

Reply: 

Point 1. As for the uncertainty analysis, see reply to comment 367. 

 

Point 2. The risk of bias of individual studies on dental caries has been appraised by the Panel, also in relation to exposure 

assessment and confounding. The forms used for the appraisal can be found in Annex I and the results in Annex K. 

Uncertainties in the body of evidence are discussed in Sections 10.2 and 10.3. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 370. P166-171 L5893-6166: The approach used for the hazard identification regarding dental caries differs 

from the other endpoints and is not in line with the protocol and the methodological considerations for the hazard identification 

as described in chapter 7 of the draft opinion. For instance, an uncertainty analysis is missing. Will the Panel adjust the hazard 

identification regarding dental caries or delete this body of evidence from the opinion? 
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Contributor/Organisation Comment and Reply 

 

Reply: See reply to comment 367. 

 

Changes to the opinion based on this comment: None. 

 

 10.1. Principles applied to assess the body of evidence 

Contributor/Organisation Comment and Reply 

International Association for 

Dental Research (United 

States) 

Comment 371. In the section 10 titled “Hazard Identification: Dental Caries” in subsection 10.1 “Principles Applied 

to Assess the Body of Evidence” the authors outline their approach to perform pooled analyses to identify dose-response 

relationships for dental caries. Considering the multiple systems that are impacted by the consumption of free and added 

sugars, IADR supports the alignment of dose-response (or hazard) across body systems. In the absence of adequate 

experimental or observational data pointing to an UL, deciding on cut off points by using three standard deviations from the 

mean to set a cut of points between acceptable intake and low risk intake might be appropriate goal as we advocate for 

increased research and data. There also appears to be a typographical error on line 5905 as the word “other” is used instead 

of “order”. 

 

Reply: See reply to comment 4. 

 

Changes to the opinion based on this comment: As for comment 4. 

 

10.2.1. Intervention studies 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

Comment 372. P167 L5945-6 This is another example of non-linearity regarding the association between the intake 

of sugars and dental caries. 
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Contributor/Organisation Comment and Reply 

(Belgium)  

Reply: As mentioned in the concluding paragraph of Section 10.2.1, this study confirms the cariogenic potential of sucrose 

and fructose, it does not allow investigating a potential dose–response relationship between the intake of these dietary sugars 

and the risk of developing dental caries.  

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 373. P166-167 L5908-5946: The exposures in the intervention study are only sucrose, or fructose or xylitol 

and cannot contribute to the body of evidence regarding total sugars. 

 

Reply: Sucrose (as proxy for added sugars) and fructose were exposures of interest in this opinion. 

 

Changes to the opinion based on this comment: None. 

 

10.2.2. Observational studies 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 374. P167 L5986-7 There is no discussion around the interplay between sugars intakes and a clustering 

of other lifestyle factors which are often considered as ‘unhealthy’ (i.e., poor dental hygiene); as well as the role of socio-

economic status on risk of caries. This needs to be included. 

 

Reply: See reply to comment 47, point 1. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 375. P168 L5996-8 What is the scientific basis for this conclusion? P168-9 L6005-20 Since most people 

nowadays use fluoride (in toothpaste) studies that are from the period of low fluoride intake do not provide good evidence 

for advice in the present time. Studies with subjects born in 1980-1990 and later can be representative for the current 

situation. Earlier studies might be valuable for those individuals that do not or hardly brush their teeth. The study of Rugg-

Gunn et al. (1984 and 1987) included children in their final two years of middle school is not representative (no fluoride) for 

the current situation and should not be used in the opinion of the Panel. P169 L6036-8 No information is provided on the 

scientific basis of this statement. P170 L6074-6 These figures are based on a rough assumption, and it is better to incorporate 

only values that are measured in a scientific opinion. P170 L6108-12 So, the linearity is suggested and assumed and not 

proven. P168 L5986-7 All three critical domains can lead to a serious bias (for instance confounding in a cohort creates 

uncertainty about the cause of the relationship) and in combination with the other critical remarks no (far-reaching) 

conclusions can be drawn. No overall classification of uncertainty is presented. Will the Panel refrain from a conclusion 

regarding dental caries? 

 

Reply: See reply to comment 47, point 1, reply to comment 102 and reply to comment 367. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 376. P167 L5959-5960: STRIP-1 and STRIP 2 report on sucrose. This cannot be used for the hazard 

identification regarding total sugars. 

 

Reply: Sucrose (as proxy for added sugars) was an exposure of interest in this opinion. See also reply to comment 367. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 377. EFSA concluded that the intake of total sugars should be as low as possible within the context of a 

nutritionally adequate diet. From the perspective of the mode of action, the exposure measure total sugars makes sense. 

However, keeping intake level of total sugars as low as possible is scientifically not justified, e.g., due to the oral saliva buffer 

system or due to daily exposure with fluoride toothpaste in the general European population. Since most people nowadays 

use fluoride toothpaste, studies that are from the period of low fluoride intake do not provide good evidence for the present 

time. Studies with subjects born in 1980-1990 and later can be considered to be representative for the current situation. The 

study of Rugg-Gunn et al. (1984 and 1987) included children in their final two years of middle school is probably not 

representative (no fluoride) for the current situation and should not be used in the final opinion of the Panel. Seven cohorts 

met the inclusion criteria. Of these cohort studies, in the Finnish cohort and the Michigan cohort study, consumption was 

measured with a semi-quantitative food frequency questionnaire, which is not in accordance with the EFSA protocol. The 

Michigan cohort measured the food consumption with three times two 24-hour diet recalls, and it is very questionable whether 

these 6 days can be representative for the three years of follow up of the study. Five cohorts, the Finnish cohort, VA-DLS, 

the UK cohort, Michigan cohort, and IFS had total sugars as exposure measure. VA-DLS and IFS did not find a statistical 

relation between the intake of total sugars and dental caries. If excluding the Finish as well as the Michigan cohort, which are 

not in accordance with the EFSA protocol, only the UK cohort is left over, which find a statistical relation between the intake 

of total sugars and dental caries. Therefore, EFSA should change it current conclusion for dental caries to “insufficient 

evidence”. 

 

Reply:  

Point 1. As for the overall conclusions of the scientific opinion, see reply to comment 6, point 2. 

 

Point 2. As for the BoE for dental caries and the conclusions on hazard identification, see reply to comment 47, point 1, reply 

to comment 102 and reply to comment 367. 

 

Changes to the opinion based on this comment: None. 

 

10.3. Overall conclusions hazard identification: on dental caries 
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Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 378. P171 L6137 There is no discussion around the interplay between sugars intakes and a clustering of 

other lifestyle factors which are often considered as ‘unhealthy’ (i.e., poor dental hygiene); as well as the role of socio-

economic status on risk of caries. This needs to be included. 

 

Reply: See reply to comment 47, point 1. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 379. P171 L6138-47 In the overall conclusion many uncertainties are incorporated whereby the only valid 

conclusion is insufficient evidence. The Panel notes that the available BoE does not allow conclusions on the shape of the 

relationship. P171 L6145-7 Despite this remark the Panel assumes a positive linear relationship. The correct conclusion is: 

there is insufficient evidence. 

 

Reply: See reply to comment 47, point 1 and reply to comment 102. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 380. P171 L6138-6147: The linearity was tested in just one cohort study. The original article of Bernabé 

et al (2016) shows that the best fitting curve is a non-linear polynomial (with a quadratic component). So, the scarce evidence 

indicates non-linearity whereby the conclusion of a linear association is incorrect. The panel concludes that the body of 

evidence does not allow conclusions on the shape of the relationship, and this implies that a threshold for an effect of sugars 

on dental caries can exist. So, there is insufficient evidence to ‘assume’ a linear association. Will the Panel refrain from the 

assumption on linearity and conclude that there is insufficient evidence to set a quantitative limit for total sugars in relation 

to dental caries? Bernabé, 2016: https://doi.org/10.1177%2F0022034515616572 

 

Reply: The Panel indeed concludes that the available BoE does not allow does not allow conclusions on the shape of the 

relationship or the setting a UL or safe level of intake on total sugars based on dental caries risk. 

 

Changes to the opinion based on this comment: None 
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 381. On page 171, line 6145 – 6147, EFSA states that although it is well established that dietary sugars 

are involved in the development of dental caries at all ages, the available BoE does not allow conclusions on the shape of the 

relationship between the intake of dietary sugars and risk of dental caries for any age group, or to identify a level of sugars 

intake at which the risk of dental caries is not increased. Despite this remark, the conclusion of the Panel assumes a positive 

linear relationship. The correct conclusion would be that there is insufficient evidence to draw a conclusion about linear or 

non-linear relationship. 

 

Reply: Regarding the conclusions of the opinion reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6. 

 

10.4. Dental caries: data gaps and research needs 

Contributor/Organisation Comment and Reply 

International Association for 

Dental Research (United 

States) 

Comment 382. In the section 10.4 titled “Dental Caries: Data Gaps and Research Needs” in section 3.6.3. the authors 

outline the research needs based on data gaps identified in the body of evidence regarding the relationship between dietary 

sugars and the risk of dental caries. IADR supports intentionally pinpointing the need for addressing research gaps in older 

adults. As outlined section 8.1 titled “Evidence Review”, much of the intervention and observational studies quoted were 

relevant to pediatric populations. Given the changing oral epidemiology of older adults with increased tooth retention6, it is 

important that the body of evidence regarding older adults be increased and is therefore worthy of particular attention. IADR 

also supports that the subpopulation of older adults living in nursing homes be included in those research needs, as studies 

have shown that this population is particularly prone to development of caries5. 

 

Reply: See reply to comment 4. 

 

Changes to the opinion based on this comment: As for comment 4. 

CEFS – European Association 

of Sugar Manufacturers 

Comment 383. P171 L6149-57 This is another example of (non)linearity in the association between the intake of 

sugars and dental caries. 
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Contributor/Organisation Comment and Reply 

(Belgium)  

Reply: See reply to comment 102. 

 

Changes to the opinion based on this comment: None. 

 

11. Hazard characterisation: dose–response assessment and derivation of a tolerable upper intake level for sugars 

Contributor/Organisation Comment and Reply 

Starch Europe (Belgium), 

The Corn Refiners 

Association (CRA) (United 

States) 

Comment 384. Page 172 / Lines 6178-6182: Only levels of certainty > 75% can be presented as scientifically 

substantiated. Moderate (50-75%) to low levels (15-50%) of certainty cannot be presented as evidence of an increased risk. 

 

Reply: See reply to comment 6, point 3. 

 

Changes to the opinion based on this comment: As for comment 6.  

 

11.1. Total sugars 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 385. The aim of this report was to define an UL for sugars. EFSA was not requested to provide public 

health guidelines or unquantifiable statements such as total sugars should be “as low as possible”. Given the mandate and 

limitations of the evidence base, we suggest EFSA consider whether it would be more scientifically substantiated for the 

conclusion to mirror the 2010 EFSA Opinion (1), that there is ‘insufficient evidence to set an UL or safe level of intake’ In 

relation to EFSA’s responsibility for upholding scientific principles, we believe the statement “as low as possible” for total 

sugars should be reconsidered, as it is not scientifically evident from the data. “As low as possible” for total sugars from core 

foods may lead to unintended consequences on nutritional intakes, for example on fruit and milk intakes. 
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Contributor/Organisation Comment and Reply 

Reply: See reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6.  

WSRO (Great Britain) Comment 386. P172-174 L6196-6197: The aim of this report was to define an UL for sugars. EFSA was not requested 

to provide public health guidelines or unquantifiable statements such as total sugars should be “as low as possible”. Given 

the mandate and limitations of the evidence base, we suggest EFSA consider whether it would be more scientifically 

substantiated for the conclusion to solely mirror the 2010 EFSA Opinion (4), that there is ‘insufficient evidence to set an UL 

or safe level of intake’ and not make any further unquantifiable statements. P172-174 L6196-6197: In relation to EFSA’s 

responsibility for upholding scientific principles, we believe the statement “as low as possible” for total sugars should be 

reconsidered, as it is not scientifically evident from the data. Also, “as low as possible” for total sugars from core foods may 

lead to unintended consequences on nutritional intakes, for example on fruit and milk intakes. P172-174 L6196-6197: The 

development of dental caries does not depend only on the amount of sugars consumed. Dental caries can be strongly 

influenced by other factors including oral hygiene, exposure to fluoride and frequency of consumption of cariogenic 

carbohydrates. Due to these contributing factors, in 2010 EFSA concluded that the available data do not allow the setting of 

a UL for (added) sugars on the basis of a risk reduction for dental caries. Since this limitation is still valid, again we suggest 

EFSA consider the conclusion to mirror the 2010 EFSA Opinion (4), that there is ‘insufficient evidence to set an UL or safe 

level of intake’ and not make any further unquantifiable statements. 

 

Reply: 

Point 1. See reply to comment 6, point 2. 

 

Point 2. See reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 6.  
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 387. P172 L6189-94 So, the evidence for non-linearity is based on just one cohort (Finnish adults) and 

this very limited body of evidence is not sufficient. The evidence is based on a request for additional information. The authors 

report that a level of sugars associated to a zero increment in the DMFT index could not be identified in this study (L5996-8). 

This is not proof for the absence of a safe level of intake Could not be identified means it is unknown. Note that the linear 

dose-response is the only ‘evidence’ for the conclusion that the intake of total sugars should be as low as possible. Will the 

Panel delete the advice on total sugars in relation to dental caries, since for such the far-reaching conclusion much more 

evidence is needed? In the stakeholder meeting of 21 September 2021 a comparison was made with saturated fatty acids 

and with trans fatty acids in that for these substances it was concluded that the intake should be as low as possible. This is, 

however, not a scientific argument. The Panel has to prove with unequivocal data that as low as possible is valid for sugars. 

Furthermore, the opinion on fat was published in the same year (2010) as the opinion on carbohydrates (including sugars) 

and the Panel decided at that moment not to conclude that the intake of sugars should be as low as possible but concluded 

that the evidence was insufficient. As low as possible suggest that one molecule of sugar would have an effect. This implies 

that the Panel considers sugars to be a genotoxic carcinogen without any evidence for such a statement. The Panel should 

be more prudent in their conclusions and use more common sense and not only trust on statistics. 

 

Reply: See replies to comment 6, point 2 and reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 6.  

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 388. In the stakeholder meeting of 21 September 2021 a comparison was made with saturated fatty acids 

and with trans fatty acids in that for these substances it was concluded that the intake should be as low as possible. This is, 

however, not a scientific argument. The Panel has to prove with unequivocal data and arguments that as low as possible is 

valid for sugars. Furthermore, the opinion on fat was published in the same year (2010) as the opinion on carbohydrates 

(including sugars) and the Panel decided at that moment not to conclude that the intake of sugars should be as low as 

possible but concluded that the evidence was insufficient. "As low as possible" suggest that one molecule of sugar would have 

an effect. This implies that the Panel considers sugars to be equivalent to a genotoxic carcinogen without any evidence for 

such a statement. The Panel should be more prudent in their conclusions, not depart from well-established toxicological risk 

assessment principles (Thresholds / No Effect Levels), and use more common sense and hence not rely on statistics over 

physiology. The human body has metabolic pathways for sugars whereby physiology/biology does not confirm that as low as 

possible is a valid conclusion. 
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Contributor/Organisation Comment and Reply 

Reply: See replies to comment 6, point 2 and reply to comment 102. 

 

Changes to the opinion based on this comment: As for comment 6.  

 

11.2. Added and free sugars 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 389. Lines 6199-6204: The Panel notes the limited number of measurements available for intakes of added 

and free sugars below 10 E% and above 30 E% for all endpoints investigated (Figure 18), and that conclusions on added and 

free sugars were drawn from RCTs which investigated the effect of “high” vs. “low” sugars intake on surrogate disease 

endpoints. To our view, this is a major limitation in the body of evidence. More consideration should be given to the fact that 

data on intakes below 10 E% and above 30 E% are scarce when drawing conclusion on the relationship between the intake 

of added and free sugars and disease endpoints. 

 

Reply: This limitation has been already acknowledged in relevant sections of the opinion. Regarding the use of surrogate 

markers in RCTs, see reply to comment 43, point 3. 

 

Changes to the opinion based on this comment: None  

Anonymous (Great Britain) Comment 390. Combining free sugars and added sugars data does not appear to be appropriate. Across Europe, 

there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion Annex D). It 

is possible that there would be different associations (and level of certainty in conclusions) between added and free sugars, 

in terms of disease risks (10). In countries where there are marked differences in intakes of added and free sugars, it may 

not be relevant for Member States to implement guidelines based on evidence combining added and free sugars. In relation 

to EFSA’s responsibility for upholding scientific principles, we believe the statement “as low as possible” for added and free 

sugars should be reconsidered, as it is not scientifically evident from the data. Without always giving the context of the 

limitations of the evidence base alongside “as low as possible” [E.g., by stating “Based on the risk of developing chronic 

metabolic diseases and on dental caries risk, the intake of added and free sugars should be as low as possible (high uncertainty 

regarding the shape and direction of the curve <10%E)”], we are concerned that the statement is a misrepresentation of the 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 299 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

available evidence. For added and free sugars, “as low as possible” is not accompanied with “within a nutritionally adequate 

diet”. We have read EFSA’s rationale on core and non-core foods, but important nutrients are present in many products 

containing added and free sugars e.g. wholegrain breakfast cereals, yogurts. There may be unintended consequences of “as 

low as possible” (e.g. reduced intake of fibre from whole grain cereals due to unpalatability) and therefore the statement 

should be reconsidered. 

 

Reply: 

Point 1 on combining adder and free sugars: see reply to comment 53, point 2. 

 

Point 2 regarding the conclusions of the opinion: see reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6.  

WSRO (Great Britain) Comment 391. P174 L6265-6267 Combining free sugars and added sugars data does not appear to be appropriate. 

Across Europe, there are marked differences in intakes of added and free sugars, between and within countries (Draft Opinion 

Annex D). It is possible that there would be different associations (and level of certainty in conclusions) between added and 

free sugars, in terms of disease risks (6). In countries where there are marked differences in intakes of added and free sugars, 

it may not be relevant for Member States to implement guidelines based on evidence combining added and free sugars. 

 

Reply: See reply to comment 53, point 2. 

 

Changes to the opinion based on this comment: As for comment 53.  

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 392. P172 L6206-8 The highest intake category will have the biggest impact on the results (can work as 

a lever on the dose-response curve) and the low intake range has the highest level of uncertainty. Will the Panel conduct a 

sensitivity analysis by excluding the lowest and/or the highest intake category and adjust the opinion according to the results? 

The figure on page 173 shows the between arm difference in sugars intake (%E). This difference is on top of the normal 

intake of sugars. This means that the presented data are actually substantial higher. What is the relevance of results based 

on such extreme (not normal) intake levels that are far from the normal intake distributions? The same question, although to 

a lesser extent, applies to the intake category of 20-30 E% (in reality around 30-40 E%) that is applied in five endpoints. Will 

the Panel restrict the opinion on intake levels that are within or close to the ‘normal’ intake distributions in Europe? P173 
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Contributor/Organisation Comment and Reply 

L6229-32 Will the Panel include the non-linearity of the dose-response of E% sugars with fasting glucose? P173 L6233-8 In 

the original paper of Israel et al. (1983) the reported intake of sucrose is 5, 18, or 33% differs from the figures in the draft 

opinion of the Panel. The subjects were carbohydrate-sensitive individuals and not representative for the general healthy 

population. The dose-response relationship is based on three data-points only and don’t allow conclusions on the dose-

response. Will the Panel delete this evidence from the hazard characterization (chapter 11)? P173 L6240-3 What is the reason 

that the Panel is confident that this estimate based on heterogeneous data, is science-based? Visual inspection of figure 15 

on page 114 shows that the low intake range (manipulated diet) up to about 10E% and about 15E% for the confidence 

interval) of the estimated line is below 0: no elevation of fasting triglycerides. 

 

Reply: 

 

Point 1 on dose–response relationships and the levels of intake of added and free sugars, see replies to comments 210, 258 

and 485. 

 

Point 2. In the paper of Israel et al. (1983), sucrose provided with the intervention was 2, 15 and 30%E as reported in the 

paper, whereas sucrose naturally present in other dietary components was 3%E in all groups. Sucrose provided with the 

intervention was taken as a proxy for added sugars. 

 

Point 3. In the context of setting DRVs for nutrients, including ULs, dose–response relationships are explored within individual 

studies and across the BoE when data allow. This was the case for fasting glucose and fasting triglycerides, for which 

conclusions on dose–response are based on meta-regression analysis. 

 

Point 4. Regarding the external validity of RCTs, see reply to comment 452. 

 

Changes to the opinion based on this comment: As for comment 485.  

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 393. P173 L6226-6229 & L6233-6238: The inclusion of hyperinsulinemic subjects is not acceptable for the 

protocol (P14, table 2 information about population), that excludes studies targeting individuals with a disease. Will the Panel 

delete these studies from the body of evidence? The linear line is estimated based on three intake levels only, whereby the 

evidence base is much too weak to say anything about the shape of the dose-response. 
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Contributor/Organisation Comment and Reply 

 

Reply:  

Point 1. Hyperinsulinemia is not a disease. Regarding the external validity of RCTs, see reply to comment 452. 

 

Point 2. Conclusion on dose–response are not based on three points only. In the context of setting DRVs for nutrients, 

including ULs, dose–response relationships are explored within individual studies and across the BoE when data allow. This 

was the case for fasting glucose and fasting triglycerides, for which conclusions on dose–response are based on meta-

regression analysis. 

 

Changes to the opinion based on this comment: None  

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 394. P172 Ln 6205-6208 A number of these RCTs will have used SSBs as the intervention, and so it is 

suggested in the relevant section to note the limited number of measurements available for intakes of sugars from SSBs 

below 10 E% (if not 18 E%). P174 Ln 6268-6271 As the data on intake of added/free sugars originated from national food 

surveys, we respectfully suggest that the data in this opinion might be used as a complementary source of information by 

national policy makers when comparing intake data to their national recommendations. 

 

Reply: 

Point 1. Hazard characterisation is conducted for dietary sugars, not for their sources. 

 

Point 2. That is the message conveyed in the opinion and the Panel does not see the gain in changing the wording. 

 

Changes to the opinion based on this comment: None  
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Contributor/Organisation Comment and Reply 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 395. On page 174, line 6261 -6264, EFSA states that the relationship between the consumption of added 

and free sugars at levels of intake below 10 E% and risk of chronic metabolic diseases could not be adequately explored 

owing to the low number of RCTs available, and thus the uncertainty about the shape and direction of the relationships at 

these levels of intake is high. Here, EFSA estimates their linear dose-response to the very uncertain low intake range below 

10 E%. However, scientifically proof is missing and therefore, this approach is very questionable. EFSA should refrain from 

this estimation and with that from the scientific advice “as low as possible”, since statements cannot be made in this range. 

Here, EFSA should rather emphasize that in this intake range, scientific data is insufficient and the linear dose-response 

relationship is not valid. 

 

Reply: See reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comment 6.  

 

12. Assistance to Member States when developing food-based dietary guidelines 

Contributor/Organisation Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain), 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil), International Fruit 

and Vegetable Juice 

Association (IFU) (Great 

Britain) 

Comment 396. Ln 6278-6282 Due to the focus on 100%FJs in the report and subsequent EFSA communications, 

other sources of sugars which contribute far more added/free sugars (sugars and confectionery, and fine bakery wares) could 

easily be overlooked by risk managers when determining FBDG. Even withstanding the food composition gaps for these 

categories, it is important that EFSA’s final Opinion ensures that the relatively smaller contribution of 100%FJ to overall free 

sugar intakes is put into context against the larger contribution of SSBs and sugar-sweetened food categories, particularly 

since these categories bring little nutrient value to the diet, whereas 100%FJ is a source of vitamin C, potassium and folate. 

 

Reply: See replies to comments 1 and 5, point 1. 

 

Changes to the opinion based on this comment: As for comments 1 and 5.  
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Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 397. Line 6278-82: The draft opinion focuses only on SSBs and fruit juices, and is therefore 

unrepresentative of all food categories. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comment 5.  

sumol+compal (Portugal) Comment 398. Ln 6278-6282 Although we would suggest that analyses on food sources of sugars should not be 

undertaken unless they are available for ALL food groups, a more practical solution to ensure inclusivity and better inform 

FBDG would be to review the evidence on other food groups in a narrative fashion. Such a more comprehensive approach 

would ensure that targeted and proportionate measures can be taken addressing the actual contribution of each food group 

to health outcomes. 

 

Reply: A ‘narrative description’ of the results for other food groups will not add anything to the opinion because, as explained 

in Section 7.3.2, sugar intakes from these sources could not be quantified. In addition, the few studies quantifying sugar 

intakes from individual solid foods or food groups were heterogeneous regarding the exposure of interest and the endpoint 

assessed, so that only one study was available for specific exposure–endpoint relationships. 

 

See also reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comment 5.  

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

Comment 399. Line 6278-82: The draft opinion focuses only on SSBs and fruit juices, and therefore unrepresentative 

of all food categories. It is not possible to assist Member States in developing FBDG when only two sources of sugars have 

been evaluated. 

 

Reply: See reply to comment 397. 

 

Changes to the opinion based on this comment: As for comment 397. 
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Contributor/Organisation Comment and Reply 

(Spain), Spanish Food and 

Drink Federation (Spain) 

UNIJUS (France) Comment 400. Ln 6278-6282 Due to the focus on 100%FJs in the report and subsequent EFSA communications, 

other sources of sugars which contribute far more added/free sugars (sugars and confectionery, and fine bakery wares) could 

easily be overlooked by risk managers when determining FBDG. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comment 5. 

WSRO (Great Britain) Comment 401. P174 L 6278-6282: Quantitative estimates of sugars intake cannot be determined from PCs reporting 

only on frequency of consumption. 

 

Reply: See reply to comment 154. 

 

Changes to the opinion based on this comment: None 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 402. P174 L6274-6277: The transformation to FBDG implies that the opinion of EFSA is for professionals 

in the Member states and not for the general public (see also L114-119). Will EFSA be prudent with messages in the media 

regarding the opinion on sugars? 

 

Reply: See replies to comment 2, point 8 and to comment 8, point 3. 

 

Changes to the opinion based on this comment: None. 
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Contributor/Organisation Comment and Reply 

Döhler GmbH (Germany) Comment 403. Ln 6278-6282 Due to the focus on 100%FJs in the report and subsequent EFSA communications, 

other sources of sugars which contribute far more added/free sugars (sugars and confectionery, and fine bakery wares) could 

easily be overlooked by member states when determining FBDG. Even withstanding the food composition gaps for these 

categories, it is important that EFSA’s Final Opinion ensures that the relatively small contribution of 100%FJ to overall free 

sugar intakes is put into context with the larger contribution of SSBs and sugar-sweetened food categories. 

 

Reply: 

Point 1. Regarding the communication materials, see replies to comment 2, point 8 and to comment 8, point 3. 

 

Point 2. The contribution of SSBs and fruit juices to the intake of added and free sugars is mentioned in the opinion. See also 

reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1.  

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 404. P174 Ln 6278-9 As per our earlier comment, current European average FCD data cannot be used to 

support any assumptions made in estimating sugars from SSBs in studies based on when/where data originated. Ln 6278-

6282 Due to the focus on SSBs and FJs in the report and subsequent communications, other sources of sugars, which 

contribute the most or were a significant source of sugars (sugars and confectionery, and fine bakery wares) could easily be 

overlooked by member states when making FBDG. As PCs on SSBs only report on frequency of intake without detail on sugars 

content, sugars intake from SSBs cannot be estimated. Soft drinks are not a homogeneous category. Sugar and calorie content 

of soft drinks vary widely on the current market – including diet, no sugar, low-sugar, low-calorie, reduced sugar and regular 

soft drinks. Therefore analyses on food sources of sugars should either be undertaken on ALL food groups or none. Due to 

the dearth of studies on other food groups, a more practical solution to ensure inclusivity and better inform FBDG would be 

to review the evidence on other food groups in a narrative fashion. Such a more comprehensive approach would ensure that 

targeted and proportionate measures can be taken addressing the actual contribution of each food group to health outcomes. 

 

Reply: 

 

Point 1. See reply to comment 5, point 1. 

 

Point 2. See reply to comment 398. 
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Contributor/Organisation Comment and Reply 

 

Changes to the opinion based on this comment: As for comment 5.  

 

12.1. Fructose 

Contributor/Organisation Comment and Reply 

Starch Europe (Belgium) Comment 405. Page 174 / Lines 6286-6287: EFSA clearly states that external validity of findings is questionable as 

data are mostly based on studies with HFCS. This does not seem well reflected in the directions provided to support member 

states in their recommendations (where fructose is clearly targeted) Page 175 / Lines 6295-6298: No TUL was set on fructose 

for similar reasons as dietary sugar and since sucrose supplies fructose, fructose follows the recommendation of added/free 

sugars. However, this is not the case for fructose syrups. Fructose - whether in in the free form, bound to glucose as sucrose 

or part of a glucose-fructose syrup - is metabolized in the same manner regardless of form. No special differentiation in 

regards to a TUL should be made for fructose dependent on the form of intake. As well this difference in metabolism is not 

described in the section “3.3 Metabolism” 

 

Reply: PCs on fructose assessed fructose from all sources, not from HFCS only. Advice on fructose indeed follows advice on 

added and free sugars because fructose is part of them. In Section 12.1 of the opinion, pure fructose and isoglucose with 

relatively high-fructose content (e.g. >55%) are mentioned to indicate that limiting the intake of added and free sugars will 

limit more the intake of fructose than that of glucose, which is not the case if sucrose is used as the main source of added 

fructose. This conclusion was made on purely mathematical grounds and was not meant to imply that different sources of 

fructose may have different health effects. 

 

See also reply to comment 50, point 2. 

 

Changes to the opinion based on this comment: As for comment 50. 

The Corn Refiners 

Association (CRA) (United 

Comment 406. EFSA clearly states that external validity of findings is questionable as data are mostly based on 

studies with HFCS. This does not seem well reflected in the directions provided to support MS in their recommendations 

(where fructose is clearly targeted). · L6295-6298: No TUL was set on fructose for similar reasons as dietary sugar and since 
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Contributor/Organisation Comment and Reply 

States) sucrose supplies fructose, fructose follows the recommendation of added/free sugars. However, this is not the case for 

fructose syrups. Fructose, either in the free form, bound to glucose as sucrose or part of a glucose-fructose syrup is 

metabolized in the same manner regardless of form. No special differentiation in regards to a TUL should be made for fructose 

dependent on the form of intake [EC4] . As well, this difference in metabolism is not described in the section “3.3 Metabolism." 

 

Reply: See reply to comment 405. 

 

Changes to the opinion based on this comment: As for comment 50. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 407. P175 Ln 6295-6298 Evidence is lacking on differential effects of isoglucose with higher fructose 

content vs. sucrose/isoglucose (50%) on health outcomes and was not addressed by this opinion. Recommend reword e.g. 

‘…limiting intake of added/free sugars will also limit intake of fructose and isoglucose’. 

 

Reply: See reply to comment 405. 

 

Changes to the opinion based on this comment: As for comment 50. 

 

12.2. Sugar-sweetened beverages 

Contributor/Organisation Comment and Reply 

Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 408. Lines 6300-25: Since a causal relationship relies on high certainty in the evidence, the statements in 

this section should focus on the level of certainty. 

 

Reply: See replies to comment 6, point 3, and to comment 411. 

 

Changes to the opinion based on this comment: As for comment 411. 
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Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish Food and 

Drink Federation (Spain) 

Comment 409. Lines 6300-25: Since a causal relationship relies on high certainty in the evidence, the statements in 

this section should focus on the level of certainty. It is not possible to assist member states in developing FBDG when only 

two sources of sugars have been evaluated. 

 

Reply:  

Point 1. See replies to comment 6, point 3, and to comment 411. 

 

Point 2. See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: As for comments 5 and 411. 

Starch Europe (Belgium) Comment 410. Page 175 / Line 6300 : SSB is noted to have a causal and positive relationship with many chronic 

disease endpoints, but the evidence demonstrating the link to sugar content rather to energy intake is limited. SSB are often 

predictors of poor diet quality and increased energy intake. Rather than sugars themselves having a causal and positive 

relationship with chronic diseases, could other confounders play a role, i.e. diet quality, caloric intake, BMI, etc. 

 

Reply: See replies to comment 28 and 456. 

 

Changes to the opinion based on this comment: As for comment 28. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 411. P175 Ln 6300-05 Since a causal relationship relies on high certainty in the evidence, this sentence 

should be reworded to focus on the level of certainty e.g. The level of certainty for positive and causal relationships were 

considered as high for T2DM, hypertension, CVD; moderate for gout, low for NAFLD etc., but noting our queries on the level 

of certainty on many endpoints. Ln 6309-12 Suggest rewording to ‘There is low certainty in the evidence that habitual 

consumption of SSBs by women …….and very low certainty in the evidence for risk of having infants SGA….’ Ln 6314-6315 

The data in Table B1, Appendix B shows intakes of SSSD&SSFD ranges from a minimum 0% (for infants) to maximum 97%. 

If keeping 2-97%, the wording should reflect that this refers to infants 1 year+. Ln 6314-6319 We question the relevance in 

noting that consumers of SSBs consume the most added and free sugars from all sources. The range of consumers of 

SSSD+SSFDs (min and max) varies enormously in every age group. For example, in adults for added sugars, the percentage 

of consumers of SSBs is between 16 (min) and 88 (max), meaning it is very difficult to draw meaningful conclusions from this 

information. Ln 6314-6322 The terminology here should reflect the tables and Annex E to enable cross reference e.g. sugar 
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Contributor/Organisation Comment and Reply 

sweetened soft and fruit drinks (SSSD+SSFD) rather than SSBs. 

 

Reply: 

Point 1. See reply to comment 6, point 2. 

 

Point 2. Sections 8.9, 11 and 12 have been reworded following the line proposed. 

 

Point 3. Indeed, the proportion of consumers of SSBs in Europe varied widely across population groups and countries, ranging 

from 0% to 97% of the dietary survey’s sample. 

 

Point 4. It has been clarified that SSBs in relation to intake data in Europe refers to SSSD+SSSFD. 

 

Changes to the opinion based on this comment: As for comment 6. Also, Sections 8.9, 11 and 12 of the opinion have 

been modified considering the reformulation of the text proposed. The range of consumers of SSBs across population 

groups and countries has been corrected in the final version of the opinion (0 to 97%). The opinion has been revised to 

clarify that SSBs are SSSD+SSSFD when this term is used to refer to intake data. 
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12.3. Fruit juices 

Contributor/Organisation Comment and Reply 

sumol+compal (Portugal) Comment 412. Please see Sections 8.2.5, 8.4.5 and 8.8.5 responses. 

 

Reply: Please see replies to comments on those sections accordingly. 

 

Changes to the opinion based on this comment: None. 

Anonymous (France) Comment 413. My opinion is only that of a scientist working in the field of Nutrition & Health with some experience 

in research aiming to provide clinical evidence through RCTs of the effects of specific foods and food constituents (plant food 

bioactives) on cardiometabolic endpoints. With these comments, I'd just like to share with the EFSA expert panel some 

limitations I have identified in the approach and that could be considered to moderate some conclusions about 100%fruit 

juices (rich in micronutrients and bioactive components) compared to other sweetened and/or fruity drinks (nectar, soda, 

etc.) that are nutritionally poor. I hope my remarks will be helpful. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Anonymous (France) Comment 414. In this section, I would suggest to clarify some points in order to avoid any risk of misinterpretations 

by those in charge of the Member States decisions on fruit juice policy. The EFSA Opinion should reflect the available evidence, 

particularly in terms of: Which food component is under consideration i.e., is it 100% fruit juice, sugar-sweetened fruit juice 

(nectars), or sugar-sweetened juice drinks? As these products differ considerably in their fruit juice content and nutritional 

composition, particularly sugar/energy content and vitamin/mineral/polyphenol levels, their impact on health is unlikely to be 

equivalent. The amounts of fruit juice that are being consumed. Because prospective cohort studies (PCS) often base their 

statistical analysis on percentiles, the cut off points for low, medium and high consumption can differ widely between 

populations. Hence, a study reporting a health issue with ‘high’ consumption may reflect intakes that are significantly in excess 

of typical European intakes. This needs to be borne in mind when determining whether a food/beverage constitutes a health 

risk at a normal range of exposure – an approach that is consistent with risk assessment for other dietary compounds, such 

as food pesticides or additives. The determination of a cause and effect relationship between %100 FJ and health outcomes 

based on prospective cohort studies (PCS) only. This is at odds with the EFSA’s 2021 guidance (health statement application) 
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Contributor/Organisation Comment and Reply 

supporting that this substantiation of a cause and effect can only be obtained from controlled human intervention studies. 

The problem with basing cause and effect on observational studies is the risk of confounding from other dietary or lifestyle 

factors and in the present case the uncertainty in the assessment of the %100 FJ consumption levels (see comments in 4.). 

A mitigation of the conclusion for %100 FJ in the EFSA Opinion (which is not supported by evidence from RCT) would be 

appropriate. 

 

Reply: 

 

Point 1 on the classification of fruit juices in the final version of the opinion, see reply to comment 1. 

 

Point 2. The levels of intake of fruit juices in the PCs used for the assessment are observed in European consumers  (see 

Appendix B). 

 

Point 3 on causality, see replies to comment 6, point 3, and to comment 268. 

 

Changes to the opinion based on this comment: As for comment 1. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 415. P175 L6326-7 The conclusion on (non) linearity is based on “p for non-linearity = 0.213” (L453 in 

Annex M). See also the comments on L3792-3794. However, a visual inspection of figure 14 on P110 shows that the non-

linear curve has a better fit with the data than the linear relationship. The question should be which of these two lines fit 

better with the data and that should be tested. From this perspective a non-significant p-value of non-linearity is not the most 

relevant information. Furthermore, the non-linear association indicates that there is a safe level of intake: an intake of fruit 

juice up to about 150 ml/day. At that intake level the confidence interval does no longer include the relative risk of 1. Will the 

Panel take these considerations into account in the final version of the opinion? 

 

Reply: See reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 

Verband der deutschen 

Fruchtsaft-Industrie VdF 

Comment 416. see comments in General (100% fruit juices) and Summary (probability) 
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Contributor/Organisation Comment and Reply 

(Germany) Reply: See reply to comments submitted in the above-mentioned sections. 

 

Changes to the opinion based on this comment: None. 

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 417. On page 175, line 6326 – 6327, EFSA states that the dose-response relationship between the intake 

of 100% FJs and incidence of T2DM was positive and linear, with no evidence for non-linearity.” However, by visual inspection 

of Figure 14, on page 110, data points show that up to about 150 ml 100% FJs/d relative risks are above and even below 1, 

which indicates a safe range without significant adverse health effects and with that a non-linear relationship. It would be 

preferable if EFSA can check whether a non-linear association has a better fit than any linear association and take these 

considerations into account in the final version of the opinion. 

 

Reply: See reply to comment 485. 

 

Changes to the opinion based on this comment: As for comment 485. 
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Conclusions 

Contributor/Organisation Comment and Reply 

AIJN, European Fruit Juice 

Association (Belgium), 

Brazilian Association of 

Citrus Exporters (CitrusBR) 

(Brazil), International Fruit 

and Vegetable Juice 

Association (IFU) (Great 

Britain) 

Comment 418. Ln 6397-6399 The terms ‘core’ and ‘non-core’ foods appear to be subjective rather than based on 

scientific criteria. We are concerned that the inclusion of 100%FJ in the non-core category conflicts with some Member State’s 

FBDG which include moderate consumption of 100%FJ. Ln 6401-6404 As ‘sugars and confectionery’ is the food category that 

provides most added and free sugars, it makes sense to include more information about this here. The focus should not be 

solely on beverages, which, in being grouped together, increases their contribution. SSBs and 100%FJ should not be grouped 

as they have very different associations with risk of disease endpoints and 100%FJ, unlike SSBs, do not contain added sugars. 

100% FJ have been shown to provide beneficial micronutrients and phytonutrients in the diet. Ln 6455-6457 Due to the 

limitations of some PCs data, on the basis of the FFQs and the low likelihood that the results related only to consumption of 

100%FJ, AIJN/IFU/CitrusBR respectively asks EFSA to reconsider whether ‘moderate certainty, >50-75% probability’ is the 

correct assessment for risk of T2DM and gout; and whether ‘positive and causal relationship’ is the correct assessment for 

risk of obesity, especially since data from medium-term RCTs which show no significant weight gain following high 100%FJ 

intakes. Ln 6457-6459 Given the challenge to the PCs FFQ as outlined above, the additional MA data provided by Prof. 

Sievenpiper in Upload A, the conflicting RCT data, and the likely U-shaped association (Khan et al. (2019) Eur J Clin Nutr 73: 

1556-1560), AIJN/IFU/CitrusBR respectively asks EFSA to reconsider whether ‘positive and linear dose-response relationship’ 

is the correct assessment for incident T2DM. 

Attachment 

 

Reply: 

Point 1. Regarding the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Point 2. In relation to 100% fruit juices, see reply to comment 1. 

 

Changes to the opinion based on this comment: As for comments 1 and 107. 

Federatie Nederlandse 

Levensmiddelen Industrie 

Comment 419. Line 6370-73: We suggest removing sentences referring to the hedonic properties of sugars. Excess 

energy intake is likely for variety of reasons, which were not explored in this draft opinion. Lines 6436-42: Suggest rewording 
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Contributor/Organisation Comment and Reply 

(FNLI) (Netherlands) to ‘The certainty in the evidence for positive and causal relationships…’. Although dose-response relationships appeared to be 

linear, the magnitude and any uncertainty in the relationship need to be considered in determining certainty. Line 6443-48: 

Suggest rewording to ’There was low to very low certainty in the evidence from PCs.’. 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see reply to comment 28. 

 

Point 2. Regarding other factors that could affect energy balance, see reply to comment 91. 

 

Point 3. The final level of certainty on each relationship by study design, and overall conclusions based on both RCTs and 

PCs, is clearly specified in the opinion. The principles for evidence integration and uncertainty analysis are explained in 

Section 8.1.3. 

 

Point 4. As for rewording the conclusions, see reply to comment 411. 

 

Changes to the opinion based on this comment: As for comment 28 and 411. 

ASOZUMOS (Spain) Comment 420. Ln 6397-6399 The terms ‘core’ and ‘non-core’ foods appear to be subjective rather than based on 

scientific criteria. We are concerned that the inclusion of 100%FJ in the non-core category conflicts with some Member State’s 

FBDG which include moderate consumption of 100%FJ. Ln 6401-6404 As ‘sugars and confectionery’ is the food category that 

provides most added and free sugars, it makes sense to include more information about this here. The focus should not be 

solely on beverages, which, in being grouped together, increases their contribution. SSBs and 100%FJ should not be grouped 
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Contributor/Organisation Comment and Reply 

as they have very different associations with risk of disease endpoints and 100%FJ, unlike SSBs, do not contain added sugars. 

100% FJ have been shown to provide beneficial micronutrients and phytonutrients in the diet. Ln 6455-6457 Due to the 

limitations of some PCs data, on the basis of the FFQs and the low likelihood that the results related only to consumption of 

100%FJ, ASOZUMOS respectively asks EFSA to reconsider whether ‘moderate certainty, >50-75% probability’ is the correct 

assessment for risk of T2DM and gout; and whether ‘positive and causal relationship’ is the correct assessment for risk of 

obesity, especially since data from medium-term RCTs which show no significant weight gain following high 100%FJ intakes. 

Ln 6457-6459 Given the challenge to the PCs FFQ as outlined above, the additional MA data provided by Prof. Sievenpiper in 

additional meta-analyses uploaded in section 8.4.5, the conflicting RCT data, and the likely U-shaped association (Khan et al. 

(2019) Eur J Clin Nutr 73: 1556-1560), ASOZUMOS respectively asks EFSA to reconsider whether ‘positive and linear dose-

response relationship’ is the correct assessment for incident T2DM. 

 

Reply: 

Point 1. Regarding the classification of core and non-core foods, see reply to comment 107, point 1. 

 

Point 2. In relation to 100% fruit juices, see reply to comment 1. 

 

Changes to the opinion based on this comment: As for comments 1 and 107. 

International Association for 

Dental Research (United 

States) 

Comment 421. IADR appreciates the opportunity to provide comments on the draft Scientific Opinion on the 

Tolerable Upper Intake Level for Dietary Sugars being developed by the EFSA. IADR stands ready to work with the EFSA 

panel to further define the sections outlined above. 

Attachment 

 

Reply: See reply to comment 4. 

 

Changes to the opinion based on this comment: As for comment 4. 
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Contributor/Organisation Comment and Reply 

sumol+compal (Portugal) Comment 422. Ln 6405-6416 Although we understand the conclusion that the intake of added and free sugars should 

be as low as possible, we ask for EFSA to introduce a note to this conclusion, considering the role 100%FJ can play on diets 

poor in fruit. Fruit intake has a well-established association with health benefits and 100%FJ have a similar composition to 

that of whole fruits (micronutrients and phytochemicals, besides a similar (non-added) sugar content). For moderate 100%FJ 

intakes, certainty of positive relationships with diseases and magnitude of effects appear to be low / very low. Additionally, 

clinical significance is not established. EFSA listed factors based on which FBDG are developed, such as the nutritional status, 

the actual composition of available foods and the known patterns of intake of foods and nutrients of the specific populations. 

Some Member States’ population have (a) diets low in fruit and vegetables, (b) relatively small contribution of 100%FJ to free 

sugar intakes, (c) low prevalence of excessive intake of 100%FJ and (d) no relation between fruit intake and 100%FJ intake. 

In this particular case, the conclusion that the intake of free sugars should be as low as possible should be framed within the 

context of a nutritionally adequate diet. Some Member States acknowledge 100%FJ moderate intake as a contribution to the 

5-a-day, recognizing the role of 100%FJ in the context of diets poor in fruit. Considering that EFSA’s Draft Opinion clearly 

highlights 100%FJ amongst sugar sources and to draw attention of Member States to possible fruit and 100%FJ intake 

scenarios, we would welcome EFSA introducing a note on the beneficial role of 100%FJ in the context of diets poor in fruit, 

admitting a moderate intake of 100%FJ as a complement in those diets. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Comment 423. Line 6370-73: We suggest removing sentences referring to the hedonic properties of sugars. Excess 

energy intake is likely for variety of reasons, which were not explored in this draft opinion. Lines 6379-87: Isocaloric exchange 

and ad libitum studies do not fully account for changes in TEI during the intervention. EFSA assume that in studies where 

only a fraction of the diet is manipulated, the background diet between intervention studies will not differ. It is still a possibility 

that the cause of weight gain is increased energy intake, as opposed to sugars per se. We think this should be highlighted in 

the conclusions. Line 6405-9: A large limitation is the lack of data on health effects of sugars intakes below 10 E% . Stating 

added/free sugars intakes should be “as low as possible” is ignoring this uncertainty. While there is the possibility of a dose-

response relationship at high intake levels, it is clearly stated here that there is high uncertainty in the low intake range. 

Extrapolation of a linear line to the very uncertain low intake range, with high doses as a lever, is not justified. From a 

physiological point of view, it is well documented that healthy individuals are able to metabolise and use sugars as an efficient 

energy source (Nutrition and Metabolism 2nd Edition, Lanham-New, MacDonald, Roche, Wiley-Blackwell ISBN: 978-1-405-
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Contributor/Organisation Comment and Reply 

Drink Federation (Spain) 16808-3). Lines 6436-42: Suggest rewording to ‘The certainty in the evidence for positive and causal relationships…’. Although 

dose-response relationships appeared to be linear, the magnitude and any uncertainty in the relationship need to be 

considered in determining certainty. Line 6443-48: Suggest rewording to ’There was low to very low certainty in the evidence 

from PCs’. 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see reply to comment 28. 

 

Point 2. Regarding other factors that could affect energy balance, see reply to comment 91. 

 

Point 3. Regarding the conclusions of the opinion: see reply to comment 6, point 2. 

 

Point 4. As for the rewording of the conclusions, see reply to comment 411. 

 

Changes to the opinion based on this comment: As for comments 6, 28, and 411. 

UNIJUS (France) Comment 424. Ln 6401-6404 As ‘sugars and confectionery’ is the food category that provides most added and free 

sugars, it makes sense to include more information about this here. The focus should not be solely on beverages, which, in 

being grouped together, increases their contribution. SSBs and 100%FJ should not be grouped as they have very different 

associations with risk of disease endpoints and 100%FJ, unlike SSBs, do not contain added sugars. 100% FJ have been shown 

to provide beneficial micronutrients and phytonutrients in the diet. Ln 6455-6457 Due to the limitations of some PCs data, on 

the basis of the FFQs and the low likelihood that the results related only to consumption of 100%FJ, UNIJUS respectively asks 

EFSA to reconsider whether ‘moderate certainty, >50-75% probability’ is the correct assessment for risk of T2DM and gout; 

and whether ‘positive and causal relationship’ is the correct assessment for risk of obesity, especially since data from medium-

term RCTs which show no significant weight gain following high 100%FJ intakes. Ln 6457-6459 Given the challenge to the 

PCs FFQ as outlined above, the additional MA data provided by Prof. Sievenpiper in Upload A, the conflicting RCT data, and 

the likely U-shaped association (Khan et al. (2019) Eur J Clin Nutr 73: 1556-1560), UNIJUS respectively asks EFSA to 
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reconsider whether ‘positive and linear dose-response relationship’ is the correct assessment for incident T2DM. 

Attachment 

 

Reply:  

Point 1. As for the focus on beverages, see reply to comment 5, point 1. 

 

Point 2. In relation to the conclusions on 100%FJ, see reply to comment 1. 

 

Point 3 on dose–response relationships, see reply to comment 485. 

 

Changes to the opinion based on this comment: As for comments 1, 5, and 485.  

Anonymous (Great Britain) Comment 425. L6361–6365: We suggest increased emphasis is placed on “A notable limitation in the BoE is that the 

energy and non-energy contribution…” since this is the main fundamental limitation. Any effect of sugars on health outcomes 

can depend on study type, whether sugars were added/subtracted/exchanged & the amount of calories provided by sugars 

(i.e. any energy-dependent effects). Therefore, it may be more appropriate for the conclusion to mirror the 2010 EFSA Opinion 

(1), that there is ‘insufficient evidence to set an UL or safe level of intake’. In relation to EFSA’s responsibility for upholding 

scientific principles, we request EFSA to review the statement “as low as possible” for total, added/free sugars, as it is not 

scientifically evident from the data. We question the appropriateness of carrying “very low” to “moderate” levels of certainty 

for purported positive & causal relationships through to the conclusions of the Draft Opinion (and in communication documents 

e.g. “EFSA Explains…” & “Draft Conclusions on Sugar…”). All the evidence can be presented to give the reader a complete 

picture, but all conclusions should be limited to evidence with high certainty. Without always giving the context of the 

limitations of the evidence base alongside “as low as possible” [E.g. “Based on the risk of developing…intake of added and 
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free sugars should be as low as possible (high uncertainty regarding the shape and direction of the curve <10%E)”], we are 

concerned that the statement is a misrepresentation of the evidence. P177, L6406 & P5, L110-111, for added and free sugars, 

“as low as possible” is not accompanied with “within a nutritionally adequate diet”. Important nutrients are present in many 

products containing added and free sugars e.g. wholegrain breakfast cereals, yogurts. There may be unintended 

consequences of “as low as possible” (e.g. reduced intake of fibre from whole grain cereals due to unpalatability) and therefore 

the statement should be reconsidered. 

 

Reply: 

Point 1. Regarding the consideration of energy in the assessment, see replies to comment 28 and comment 30, point 1. 

 

Point 2 on the conclusions, see reply to comment 6, points 2 and 3 and reply to comment 7, point 1. 

 

Point 3 on the communication materials, see reply to comment 2, point 8. 

 

Changes to the opinion based on this comment: As for comment 6 and 28.  

WSRO (Great Britain) Comment 426. This section is missing fundamental information about the limited evidence & limitations (incl. 

confounders, no. of studies, study type & design) that conclusions are based on. P176 L6350: The interplay between sugars 

intakes and a clustering of other lifestyle factors needs to be discussed. P176 L6362–5: We suggest increased emphasis on 

this main fundamental limitation. Any effect of sugars on health outcomes can depend on study type, whether sugars were 

added/subtracted/exchanged & the amount of calories provided by sugars. It may be more appropriate to solely mirror the 

2010 EFSA Opinion (4) and not make any further unquantifiable statements. P176 L6362–5: We question the appropriateness 

of using “very low” to “moderate” levels of certainty for purported positive & causal relationships to form conclusions (and in 

communication documents). All the evidence can be presented but all conclusions should be limited to high certainty evidence. 

P177 L6395, 6406: In relation to EFSA’s responsibility for upholding scientific principles, we request EFSA to review the 

statement “as low as possible” for total, added/free sugars, as it is not scientifically evident from the data. P177 L6395, 6406: 

Without always giving the context of the limitations of the evidence base alongside “as low as possible” [E.g. “Based on the 

risk of developing…intake of added and free sugars should be as low as possible (high uncertainty regarding the shape and 

direction of the curve <10%E)”], we are concerned that the statement is a misrepresentation of the data. P177 L6406 “as 

low as possible” is not accompanied with “within a nutritionally adequate diet”. Important nutrients are present in many 

products containing added and free sugars e.g. wholegrain breakfast cereals, yogurts. There may be unintended 
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consequences of “as low as possible” (e.g. reduced intake of fibre from whole grain cereals due to unpalatability) and therefore 

the statement should be reconsidered. 

 

Reply: See reply to comment 6, points 2 and 3, and reply to comment 7, point 1. 

 

Changes to the opinion based on this comment: As for comments 6 and 7.  

Anonymous (France) Comment 427. In the EFSA draft opinion, the conclusion of a positive cause and effect relationship between 100%FJ 

and obesity, T2D and gout suggests all intakes of 100%FJ pose a public health risk. However, in the PCS used by EFSA, only 

the highest percentiles of intake appeared to show a positive association while more modest intakes – in line with usual 

European fruit juice intakes – were not associated with increased risk. It would be good to add this nuance in the final report 

to help member states to develop %100FJ policy. Of note, if 100%FJ were to be positively and causally related to risk of 

T2DM, as concluded by the EFSA Draft Opinion, one would expect RCT of high exposures of 100%FJ to create adverse 

changes in clinical markers of T2DM diabetes risk. However, this was not found by the recent Systematic Review and Meta-

Analysis of D’Elia et al. (EJON, 2020) which reported no significant effect of 100%FJ intakes of 323-430 ml per day in relation 

to (Mean difference [95% CI]: glucose (mg/dl) -1.01 [-4.02 to 2.00]; HOMA index (U) 0.01 [-0.28 to 0.30]; insulin (%) 3.4 

[-7.2 to 12.0] or HbA1c (%) -0.10 [-0.31 to 0.10]. 

Attachment 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Anonymous (Germany) Comment 428. Very often the panel considers that the available body of evidence does not suggest a relationship 

between the intake of added or free sugars “in isocaloric exchange with other macronutrients” and a disease outcome. 

However, the body of evidence also included studies which did not use an energy adjustment method that can be interpreted 

as an isocaloric exchange for other macronutrients. Also, this conclusion may cause confusion, because some studies run 
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explicit substitution models to analyse the associations between different substitutions. Hence, the terminology for these 

conclusions should be reconsidered. Also, the final table 28 suggests that the evidence appraisal for PCs were only confirmed 

for studies holding TEI constant, which was not the case. e.g. regarding T2DM (lines 3173 ff) it states: The multivariable 

nutrient density model (WHI, EPIC-Norfolk) or the nutrient residuals model with (EPIC-Interact, FMCHES) or without (WHS) 

further adjustment for TEI were used to investigate total sugars while keeping TEI constant. In the WHI and Epic-Norfolk 

cohorts, energy partition models were also built to assess the full effect of total sugars intake on T2DM risk (i.e., the energy 

and non-energy contribution of the nutrient while keeping energy intake from other nutrients constant). 

 

Reply: The use of energy partition models in PCs on total/added/free sugars was limited to very few studies, as indicated 

above for total sugars, whereas the majority investigated their relationship with the endpoints keeping TEI constant, and thus 

in isocaloric exchange with other macronutrients. This has been further clarified in Table 28. 

 

Changes to the opinion based on this comment: in Table 28, in relation to PCs assessing the relationship between total, 

added and free sugars and disease risk, keeping TEI constant in the analysis has been replaced by ‘mainly keeping TEI 

constant in the analysis’ to better reflect the available evidence.  

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 429. P176 L6370-3 ‘Could’ in relation to hedonic properties is a theory and without good scientific evidence 

this suggestion should be deleted. 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28.  

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 430. P176 L6356-60: The Panel writes that “Whenever dose-response relationships between the exposure 

and the endpoint of interest could be established, these were positive and linear”. However, a visual inspection of the figures 

12 (P97) and of figure 15 (P114) show that in the lower intake levels there is a decrease of fasting glucose and of fasting 

triglycerides, respectively. This suggests that there is a threshold. A visual inspection of figure 13 (P106) shows that a 

consumption of SSB of lower than about 200 ml creates data-points below and above the adjusted relative risk (RR) of T2DM, 

while above 200 ml the RR increases. This indicates that there is a threshold. A similar reasoning applies to figure 14 (P110). 

In this figure more data-points have a RR below 1 than above 1 in the daily intake range from 0-100 ml of fruit juice. Note 

that the 95% confidence interval starts to be entirely above a RR of 1 at an intake level of about 150 ml/day. So, up to an 
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intake of 150 ml/day there is not statically (P-value > 0.05) sufficient evidence for an association between the consumption 

of fruit juice and the risk of T2DM. Figure 16 shows a high uncertainty at low (< 100 ml/day) consumption levels of SSB in 

relation to hypertension. In that range the larger cohorts include or are below a RR of 1. Figure 17 on P141 shows that there 

is substantial uncertainty about the dose-response curve between the consumption of SSB and the risk of CVD in the range 

of 0-200 ml/day. Also, for dental caries there are indications for a threshold in the draft opinion (see L903-906) and that the 

evidence on the dose-response is insufficient (see L5945-59406; L5996-5998; L6036-6038; L6108-6112; L6145-6147 and 

L6149-6157). Will the Panel take these remarks more serious and conclude that the evidence is not sufficient to draw the 

conclusion that the intake of total sugars should be as low as possible? 

 

Reply:  

Point 1. Regarding dose–response relationships in individual studies and in meta-regression analysis, see replies to comments 

310 and 485, respectively. 

 

Point 2. In relation to dental caries, see reply to comment 102. 

 

Point 3. Regarding the conclusion of the opinion, see reply to comment 6, point 2. 

 

Changes to the opinion based on this comment: As for comments 6 and 485.  

Döhler GmbH (Germany) Comment 431. Ln 6397-6399 The terms ‘core’ and ‘non-core’ foods appear to be subjective rather than evidence 

based. We are concerned that the inclusion of 100%FJ in the non-core foods category implies negative connotations and 

conflicts with some Member State’s FBDG which include moderate consumption of 100%FJ. Ln 6401-6404 As ‘sugars and 

confectionery’ is the food category that provides most added and free sugars, it makes sense to include more information 

about it here. The focus should not be solely on beverages, which, in being grouped together, increases their contribution. 

SSBs and 100%FJ should not be grouped as they have different associations with risk of disease endpoints and 100%FJ, 

unlike SSBs, do not contain added sugars. 100% FJ have been shown to provide beneficial micronutrients and phytonutrients 

in the diet. Ln 6455-6457 Due to the limitations of some PCs data, on the basis of the FFQs and the low likelihood that the 

results related only to consumption of 100%FJ, we respectively ask EFSA to reconsider whether ‘moderate certainty, >50-

75% probability’ is the correct assessment for risk of T2DM and gout; and whether ‘positive and causal relationship’ is the 

correct assessment for risk of obesity. Ln 6457-6459 Given the challenge to some of the PCs data as outlined above and the 

U-shaped associations concluded by Khan et al. (2019) Eur J Clin Nutr 73: 1556-1560, we respectively ask EFSA to reconsider 
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whether ‘positive and linear dose-response relationship’ is the correct assessment for incidence of T2DM. 

 

Reply: 

 

Point 1 on core and non-core foods, see reply to comment 107, point 4. 

 

Point 2 on other sources of sugars, see reply to comment 5, point 1. 

 

Point 3 on 100% FJ, see reply to comment 1. 

 

Point 4 on the use of FFQs for hazard identification, see reply to comment 154. 

 

Point 5 on the shape of the dose–response, see reply to comment 485. 

 

Changes to the opinion based on this comment: As for comments 1, 5, and 485. 

Lebensmittelverband 

Deutschland (Germany) 

Comment 432. Page 177, lines 6436-42: We suggest rewording to “The certainty in the evidence for positive and 

causal relationship were identified as follows: (…)”. Although dose-response relationships appeared to be linear, the 

magnitude and any uncertainty in the relationship need clearly reflected in the wording. Page 176, line 6361-65: The Panel 

notes “exploring the relationship between the intake of dietary sugars, an energy-containing macronutrient, and health is 

challenging.” Furthermore, the Panel notes “a notable limitation in the body of evidence (BoE) is that the energy and non-

energy contribution (i.e. the molecule-specific effect) of dietary sugars to metabolic disease risk could not be systematically 

addressed across studies and endpoints.” To our view, this major source of uncertainty and its implication should be 

highlighted when communicating the results to the public. That is, the molecule-specific effect of dietary sugars on metabolic 

diseases risk remains largely unknown, since keeping TEI constant in the analysis almost always resulted in “No support.” 

Furthermore, due to high uncertainty regarding the shape and direction of relationships at intake levels of added and free 

sugars below 10 E%, the before mentioned buffer system of saliva as well as the fact that the development of dental caries 

strongly depends on oral hygiene and the frequency of consumption, we suggest to reconsider the conclusion that the intake 

of total sugars, added sugars and free sugars should be “as low as possible.” 

 

Reply:  
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Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake, see replies to comment 28 and comment 30, point 1. 

 

Point 2. In relation to the conclusions on total, added and free sugars, see reply to comment 6, point 2. 

 

Point 3. As for the rewording of the conclusions, see reply to comment 411. 

 

Changes to the opinion based on this comment: As for comments 6, 7, and 411. 

Geisenheim University 

Institute of Beverage 

Research Chair of Analysis 

and Technology of Plant-

based Foods (Germany) 

Comment 433. L 6455-6459: The statement that „For 100% fruit juice, data from PCs suggest a positive and causal 

relationship between their intake and risk of obesity (…), and risk of T2DM and gout (…)” should be critically re-considered. 

I have two major concerns. 1. If only PCS but no RCTs were considered, deducing “causal relationships” appears intricate. I 

believe that literature should be revisited again. For instance, while a meta-analysis also based on PCS only in 2017 showed 

an adverse association between 100% fruit juice intake and gout (BMJ Open, 2019, 9:e024171), a more recent meta-analysis 

of the same workgroup (J Nutr, 2021, 151, 8, 2409-2421) even found a beneficial association when including controlled 

feeding trials. In one of our RCTs, in agreement, orange juice intake led to reduced uric acid levels (Clin. Nutr., 38(2), 2019, 

812-819). Moreover, an apparently adverse association of 100% fruit juice intake and T2DM was not found by a recent meta-

analysis including both PCS and RCTs (D’Elia et al., 2021, Eur J Nutr, 60, 2449-2467). The latter study did also not find 

adverse effects on obesity. In brief, this conflict between the Opinion and data from existing RCTs/meta-analysis should be 

addressed. 2. In several of the used PCS, subjects might have confused nectars or a fruit-like SSBs with 100% fruit jucie. The 

text recognizes this limitation, but still the data is used for deducing causal relationships. Besides erroneously estimating 

intakes of 100% fruit juice, such beverages would have similar sugar content, but widely lack health-promoting constituents 

like vitamins, minerals, and other bioactives. This is of particular interest, because potential health effects of “sugar-rich” fruit 

and vegetable products would plausibly follow a non-linear dose-response relationship. This “problem” has been addressed 

in a recent paper of Khan et al. (2019, Eur J Clin Nutr, 73:1556-1560) wrt the relationship of fruit juice intake and the risk of 

cardiovascular disease. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1.  
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Carrie Ruxton (Great Britain) Comment 434. I urge EFSA to reflect in the conclusion the range of evidence available for 100%FJ, not just 

observational studies. This may lessen the certainty of EFSA conclusions on the risks of consuming 100%FJ, or change the 

conclusion to ‘null’ instead of positive. If it is not clear from the wider high quality evidence that drinking a moderate amount 

of 100%FJ as part of a balance diet constitutes a risk to health, it would be misleading to give this impression to risk managers. 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 435. Conclusions and recommendations - For total sugars, it is proposed that the definition should be 

established as the sum of naturally occurring sugars plus added sugars in food and beverages. - In the case of naturally 

occurring sugars, these would be the disaccharides and monosaccharides which are an intrinsic part of the food and 

beverages. - In relation to the definition of added sugars, it is proposed: all monosaccharides and disaccharides added to 

food products in their manufacturing and culinary preparation processes, which are reflected in the list of ingredients. Their 

total amount should be indicated in the nutritional information in the section on carbohydrates after the point "of which 

sugars", this information being structured in the way that is reflected in table I. - It is necessary and urgent to be able to 

unify the criteria for the use of added sugars as an ingredient and nutritional information. - It is proposed to include the 

declaration of added sugars in the nutritional information on food product labelling, not only to know their quantity, but also 

as a valid tool for actual intake calculations in the Spanish population. - To establish recommendations for maximum daily 

intake of added sugars in all food guides for the Spanish population, as well as to strengthen food product reformulation 

programmes to reduce the content of added sugars and to help policies and strategies to reduce and prevent overweight and 

obesity. - The declaration of added sugars in the nutritional information on food product labelling will help the consumer to 

know the quantity of food and drinks, and thus be able to make appropriate and responsible purchasing decisions, especially 

in risk groups and populations in which preventive weight control and reduction actions are carried out. 

Attachment 

 

Reply: See reply to comment 35. 
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Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 436. Ln6370-73 Suggest removing sentences referring to the hedonic properties of sugars. Excess energy 

intake leading to +ve energy balance is likely for variety of reasons, which were not explored in this opinion. Ln 6401-6404 

As ‘sugars and confectionery’ is the food group that provides most added and free sugars, and makes a considerable 

contribution to total sugars, it makes sense to include more information about that food group here. The focus should not be 

solely on beverages, which, in being grouped together, increases their contribution. Ln 6432-35 As per our comment in section 

12.1, evidence is lacking on differential effects of isoglucose with higher fructose content vs. sucrose/isoglucose (50%) on 

health outcomes and was not addressed by this opinion. Recommend reword e.g. ‘…limiting intake of added/free sugars will 

also limit intake of fructose and isoglucose’. Ln 6436-42 Suggest rewording to ‘The certainty in the evidence for positive and 

causal relationships between SSBs and various health outcomes were as follows:…’. Although dose-response relationships 

appeared to be linear, the magnitude and any uncertainty in the relationship need to be considered in determining certainty. 

This section should note, for SSBs, magnitudes of risk were small at all doses, with uncertainties in the relationships at low 

and high doses. These uncertainties could not be informed by results of RCTs as the difference in E% sugars from SSBs was 

large (~18%E). Further, the inability to assess effects independent of energy should be noted. Ln 6443-48 Suggest rewording 

to ’There was low to very low certainty in the evidence from PCs.’. Ln 6449-6454 Terminology here should be SSSD+SSFD 

rather than SSBs. 

 

Reply:  

Point 1. Regarding the consideration of energy in the assessment and evidence for energy-related effects of dietary sugars 

that could derive from excess energy intake owing to their hedonic properties, see reply to comment 28. 

 

Point 2. Regarding other factors that could affect energy balance, see reply to comment 91. 

 

Point 3. Regarding the focus on beverages, see reply to comment 5, point 1. 
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Point 4. As for the rewording of the conclusions, see reply to comment 411. 

 

Changes to the opinion based on this comment: As for comments 28 and 411.  

Wirtschaftliche Vereinigung 

Zucker e. V. (Germany) 

Comment 437. On page 176, line 6370 – 6373, EFSA concludes that energy-related effects of dietary sugars could 

derive from excess energy intake owing to their hedonic properties. However, this was not addressed in the majority of eligible 

PCs, where dietary sugars were analyzed only in isocaloric exchange with other macronutrients.” The assessment ‘Could’ in 

relation to hedonic properties is a theory and not proven by scientific evidence. This suggestion should be deleted from the 

conclusion. 

 

Reply: See reply to comment 28. 

 

Changes to the opinion based on this comment: As for comment 28.  
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Federatie Nederlandse 

Levensmiddelen Industrie 

(FNLI) (Netherlands) 

Comment 438. Lines 6475-6: Since content of sugars has been reduced and continues to be reduced in the EU, it is 

important for authors of future studies to ensure they report on product composition and portion sizes in order for sugars 

contribution to be accurately assessed and to provide more meaningful results. Lines 6485-8: Suggest that more reliable 

methods are needed to identify, as well as measure, potential mediators and confounders. Confounders likely vary by cohort, 

and so identification should be specific to that cohort. Studies attempting to identify all dietary and lifestyle factors associated 

with, for example, weight gain (1) (2) in a specific cohort might be encouraged and require estimations of dietary intake at 

multiple time points, especially for studies with a long duration of follow-up. Furthermore, researchers should be encouraged 

to use the most reliable and objective methods for measuring mediators and confounders. Very few cohorts have measured 

physical activity or cardiovascular fitness using objective methods, which have existed for many years. Use of objective 

methods can have considerable effects on risk estimates (3). (1) Mozaffarian et al. DOI: 10.1056/NEJMoa1014296 (2) Dong 

et al., DOI: 10.1377/hlthaff.2015.0434 (3) Ramakrishnan et al., DOI: 10.1371/journal.pmed.1003487. 

 

Reply: These considerations are already made in the opinion. 

 

Changes to the opinion based on this comment: None. 

sumol+compal (Portugal) Comment 439. Ln 6475-6 Point 4 Since within SSBs there is a wide range of sugar and fruit and vegetable juice 

contents, it is important for authors of future studies to ensure they report on product composition and portion sizes in order 

for sugars and fruit and vegetable juice contributions to be accurately assessed and to provide more meaningful results. 

 

Reply: This applies to all sources of sugars, not only beverages and it is covered by the first point: To develop and validate 

reliable methods and (bio)markers of intake for dietary sugars. 

 

Changes to the opinion based on this comment: None. 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

Comment 440. Lines 6475-6: Since content of sugars has been reduced and continues to be reduced in the EU, it is 

important for authors of future studies to ensure they report on product composition and portion sizes in order for sugars 

contribution to be accurately assessed and to provide more meaningful results. Lines 6485-8: More reliable methods are 
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(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

needed to identify and measure potential mediators and confounders. Confounders may well vary by cohort, and so 

identification should be cohort-specific. Studies attempting to identify all dietary and lifestyle factors associated with, for 

example, weight gain (1) (2) in a specific cohort should be encouraged. Estimations of dietary intake at multiple time points 

should be given, especially for studies with a long duration of follow-up. Very few cohorts have measured physical activity or 

cardiovascular fitness using objective methods. Use of objective methods can have considerable effects on risk estimates (3). 

(1) Mozaffarian et al. DOI: 10.1056/NEJMoa1014296 (2) Dong et al., DOI: 10.1377/hlthaff.2015.0434 (3) Ramakrishnan et 

al., DOI: 10.1371/journal.pmed.1003487. 

 

Reply: These considerations are already made in the opinion. 

 

Changes to the opinion based on this comment: None.  

WSRO (Great Britain), 

Anonymous (Great Britain) 

Comment 441. P178-179 L6468-6498: We support the recommendations given and encourage EFSA to also mention 

future research which: - Encourages researchers to report upon background diet of study participants and to report on added 

and free sugars intakes separately, to allow these to be compared; - Ensures more frequent updating of FCDs to capture 

reformulation and changes to portion sizes; - Invests in dietary surveys, particularly in an era of stretched public health 

funding post-pandemic; - Encourages the use of gold-standard dietary intake assessment methods, with intake estimates 

conducted at multiple time points. Where possible, these should be validated with state-of-the-art biomarkers; - Takes steps 

in prospective cohorts to fully exclude participants who may already have a risk factor, or health outcome of interest, prior to 

the study; - Investigates food sources of sugars (not solely focusing on beverage sources), reporting on sources of added 

and free sugars separately; - Investigates impacts of low sugars intakes on markers of diet quality such as micronutrient and 

fibre intake, particularly in adolescents who are known to have low micronutrient and fibre intakes; - Further explores the 

effect of solid and liquid food matrices (and bolus effects) to identify any differential effects of these on energy intakes and 

health outcomes. 

 

Reply: Priorities for research in order to inform the setting of an UL for dietary sugars (EFSA’s remit) are made in the opinion, 

including the development and validation of reliable methods and (bio)markers of intake for dietary sugars. 

 

Changes to the opinion based on this comment: None.  
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Contributor/Organisation Comment and Reply 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 442. According to the content of added sugars present in food and drinks, it is proposed to establish icons 

that call attention, under appropriate limit criteria, to whether a food product has a low, medium, or high content of added 

sugars. Table I. Nutritional Information for sugars and added sugars per 100 g/100 ml Carbohydrates X (g) Y %RI. RI= [225 

g-300 g (45-60 %)] of which sugars X (g) Y %RI. RI= [ 90 g (18 %)] of which added sugars X (g) Y %RI. RI= [35 g (7 %)] 

RI= Reference Intake for adult (8,400 kJ/2,000 kcal) 

Attachment 

 

Reply: See reply to comment 35. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 443. P178 Ln 6475-6 Point 4 Since the sugars content of soft drinks has been reduced and continues to 

be reduced in the EU, resulting in a range of lower/no sugars soft drinks and mid-calorie options, it is important for authors 

of future studies to ensure they report on product composition and portion sizes so that sugars contribution is accurately 

assessed and to provide more meaningful results. Other factors such as the reason for consuming the beverage e.g. reverse 

causation, or consumption of lower sugars soft drinks within a less healthy diet/lifestyle (residual confounding), must all be 

considered and appropriately controlled for wherever possible. Definitions are particularly important for more solid food 

sources of sugars as EFSA were unable to consider the evidence related to their consumption due to different definitions and 

combinations of exposures resulting in a dearth of studies on other food groups. Definitions also need to consider the multiple 

food groups in which foods reside e.g. a dairy based dessert is ‘milk and dairy’ but also a ‘dessert’. Ln 6485-6488 Suggest 

that more reliable methods are needed to identify, as well as measure potential mediators and confounders. Confounders 

likely vary by cohort, and so identification should be specific to that cohort. Studies attempting to identify all dietary and 

lifestyle factors associated with, for example, weight gain (13,14) in a specific cohort should be encouraged and require 

estimations of dietary intake at multiple time points, especially for long follow-up durations. Furthermore, researchers should 

be encouraged to use the most reliable and objective methods. Very few cohorts have measured physical activity or 

cardiovascular fitness using objective methods, which have existed for many years. Use of objective methods can have 

considerable effects on risk estimates (15). 
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Contributor/Organisation Comment and Reply 

Reply: Priorities for research in order to inform the setting of an UL for dietary sugars (EFSA’s remit) are made in the opinion, 

including the development and validation of reliable methods and (bio)markers of intake for dietary sugars. 

 

Changes to the opinion based on this comment: None.  

 

References 

Contributor/Organisation Comment and Reply 

Anonymous (Great Britain) Comment 444. See attached Ref list 

Attachment 

 

Reply: the comment does not refer to the reference list in the draft opinion. 

 

Changes to the opinion based on this comment: None. 

WSRO (Great Britain) Comment 445. List of references attached. 

Attachment 

 

Reply: the comment does not refer to the reference list in the draft opinion. 
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Contributor/Organisation Comment and Reply 

Changes to the opinion based on this comment: None.  

 

Appendices 

Contributor/Organisation Comment and Reply 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 446. Relation of 146 Spanish scientists, academic and health professionals who have approved and signed 

the position on the definition of added sugars and their declaration on the labelling of foodstuffs for Spain 

Attachment 

 

Reply: See reply to comment 35. 

 

Changes to the opinion based on this comment: None. 

 

Appendix A – Summary results_intake and percent contribution_whole population 

Contributor/Organisation Comment and Reply 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 447. Comments on Appendix A and Appendix B: According to the protocol (page 10) "Owing to the 

differences in the methods used for data collection, direct country-to-country comparisons can be misleading." Despite of this 

serious remark the Panel presents ranges (min and max) for the mean and P95 without taken this warning into account. On 

page 11 of the protocol the statement is made "In line with the Guidance of EFSA for the Use of the EFSA Comprehensive 

European Food Consumption Database in Exposure Assessment (EFSA, 2011), chronic total/added/free sugars intake 

calculations will be performed only for subjects with at least two reporting days." In this guidance document EFSA states that 

for calculation of chronic consumption, intake statistics have been calculated based on individual average consumption over 
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Contributor/Organisation Comment and Reply 

the total survey period. Dietary surveys with only one day per subject were excluded when calculating chronic consumption 

statistics, since they are considered not adequate to assess chronic exposure because the number of assessment days of a 

survey affects the distribution of consumption, particularly at the upper tails (EFSA, 2006)." 

 

Reply: All principles from the protocol and the guidance document have been respected. Appendix A and B provide a summary 

of the intake of total, added and free sugars across European surveys by population group for the whole population and for 

consumers, respectively. Thus, Tables A1, B1 and B2 do not provide a direct country-to-country comparison, which, as 

acknowledged also in Section 4.2 of the opinion, is not always possible due to differences in the methods used for data 

collection. Providing min. and max. of the mean and P95 intakes among the different surveys is only an indicative information 

about the ranges expected and commonly used in EFSA opinions for summarising the results. Furthermore, only surveys with 

at least two recorded days were taken into account for the intake estimates. 

 

Changes to the opinion based on this comment: None. 

Nutrition Institute, Ljubljana, 

Slovenia (Slovenia) 

Comment 448. It would be very useful if results would be also provided separately for all the included countries. 

 

Reply: Results by country are available in Annex D for the whole population and Annex E for consumer groups. 

 

Changes to the opinion based on this comment: None. 

Ángel Gil, Rafael Urrialde, 

Gregorio Varela-Moreiras 

and 143 Spanish scientists 

more signing the statement 

about “position on the 

definition of added sugars 

and their declaration on the 

labelling of foodstuffs for 

Spain (Spain) 

Comment 449. Paper published in Spansih Journal of Nutrición Hospitalaria 

Attachment 

 

Reply: See reply to comment 35. 

 

Changes to the opinion based on this comment: None. 
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Appendix B – Summary results_intake and percent contribution_consumers 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 450. Table B2, Line 7457: The % of contribution of SSSD + SSFD to daily intake of added sugars is 

inconsistently indicated. Table A1 in the Annex indicates max contribution for infants to 25% versus 100% in Table B2 in the 

Annex. The inconsistency should be clarified and corrected. 

 

Reply: The information provided in Table B2 (Appendix B) regards the contribution of SSSD + SSFD to the daily intake of 

added sugars in infants which are consumers of these beverages, while Table A1 (Appendix A) provides the contribution of 

SSSD + SSFD to the daily intake of added sugars in infants from the whole population, including those who do not consume 

these beverages. Thus, the two sets of information should not be compared. 

 

Changes to the opinion based on this comment: None. 

CAOBISCO (Belgium) Comment 451. Appendix B - Summary results_intake and percent contribution_consumers Table B2, Line 7457: The 

% of contribution of SSSD + SSFD to daily intake of added sugars is inconsistently indicated. Table A1 in the Annex indicates 

max contribution for infants to 25% versus 100% in Table B2 in the Annex. The inconsistency should be clarified and 

corrected. 

 

Reply: As for comment 450. 

 

Changes to the opinion based on this comment: None. 

 

Appendix E – Main characteristics of intervention studies on metabolic diseases 
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Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 452. Much of the evidence relies on studies using overweight/obese and hyperinsulinemic individuals who 

are likely to respond differently to healthy individuals. The level of certainty should be downgraded where most of the evidence 

is based on studies using individuals at higher risk of metabolic disturbances and diseases, as the findings may not be 

transferable to the generally healthy population (e.g., Type 2 Diabetes Mellitus, Dyslipidaemia). 

 

Reply: The tolerable upper intake level (UL) is the maximum level of total chronic daily intake of a nutrient (from all sources) 
judged to be unlikely to pose a risk of adverse health effects to humans, and not a recommended level of intake. The UL is 

expected to protect the general population, including the most sensitive. It may exclude, however, discrete sub-populations 

that may be especially vulnerable to one or more adverse effects. 

 

As specified in the protocol (EFSA NDA Panel, 2018), the derivation of ULs for the general population, divided into various 

life-stage groups, accounts for normally expected variability in sensitivity due to e.g. ethnicity, dietary habits, nutritional 

status, 

physical activity level (PAL) and metabolic risk profile. This includes individuals within the general population at risk of 

chronic disease (e.g. with excess body weight, elevated blood pressure, blood glucose and/or blood lipids but not on 

pharmacological treatment for the condition). The inclusion criteria for the selection of pertinent studies has been made 

accordingly. In Section 8.9.2 of the opinion, the Panel notes that the BoE has adequate external validity because it covers 

the target population for the assessment (i.e. the general population and their subgroups, including children and individuals 

at risk of disease but not on pharmacological treatment for a disease, as specified in Section 5.3 of the protocol). 

 

Changes to the opinion based on this comment: None. 

 

Appendix G – Forest plots. Intervention studies on metabolic diseases 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 453. Fig G4.c1 shows that the studies are heterogeneous regarding number of subjects, sugar difference 

in the arms, gender, sugars, source of sugars, design (parallel or cross-over), body weight change and duration. This requires 

a good sensitivity analysis. The RoB is large. The study with the highest effect included in the meta-analysis was on subjects 

with hyperinsulinemia. The pooled mean effect for ad libitum studies was -0.66. The isocaloric studies with neutral energy 

balance had a significant positive (increase) effect on fasting glucose. What are the results when the two studies with subjects 

with hyperinsulinemia are excluded? Will the Panel also conduct a sensitivity analysis on factors such as characteristic of the 

subjects (overweight/obesity)? Figure G6.d1 shows that most effects are seen at high intakes. Will the Panel present the 

results of the pooled mean effect after the highest (both above 18E% and 20E%) between arms differences are excluded? 

Figure G6.d1 shows that the studies used are very heterogeneous. A stratified analysis by type of diet and sugar source is 

presented in figure G6.d1 and figure G6.d2. The pooled effect estimates show that the ad libitum trials do not endorse an 

effect: confidence interval includes zero. Will the Panel also conduct a sensitivity analysis on other factors such as characteristic 

of the subjects (overweight/obesity)? Without this insight the overall risk of bias is too large and there is insufficient evidence 

for a conclusion on triglycerides. Fig G8.a1 shows that the biggest effects are observed in the trials with subjects with 

overweight/obesity. So, overweight/obesity may be a prerequisite for an effect. Protocol (page 7): “Even within relatively 

homogeneous life-stage groups, there is a range of sensitivities to adverse effects, e.g., sensitivity is influenced by body 

weight and lean body mass.” 

 

Reply:  

Point 1. Regarding the heterogeneity see reply to comment 283. 

 

Point 2. For details on the analysis of the results form RCTs, see Annex L. 

 

Point 3. Regarding the external validity of the results and the inclusion of studies in subjects with overweight/obesity, 

hyperinsulinemia and other risk factors, see reply to comment 452. 
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Contributor/Organisation Comment and Reply 

Point 4 on the dose–response meta-regression analysis for fasting triglycerides, see reply to comment 275. 

 

Changes to the opinion based on this comment: None. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 454. Figures G1-a, G2- G4-c1, G6-d1, G8-a1 show the mean pooled effect on the surrogate endpoints 

selected by the Panel. Compared with the normal values the effects are very small for blood glucose (<1%), systolic blood 

pressure (1%) and body weight (1-2%). Small effects are more uncertain. According to the protocol on page 9 “Decisions on 

whether structural or functional alterations observed in human studies represent adverse effects or changes of little or self-

limiting biological importance will be used on scientific judgement and will be taken on a case-by-case basis,” In the draft 

opinion many uncertainties and potential biases are identified, whereby conclusions should be made with enough prudency. 

For instance, the pooled mean effect estimate for systolic blood pressure is only 1.47 mmHg (L4294-4295), whereas the 

heterogeneity in the underlying ten studies is huge. Will the Panel provide information on the critical effect size (in the context 

of high, meaning not normal, doses in RCTs) that is relevant and with certainty about the truth? P242, Figure G4.c1: 19 

studies are included in the forest plot. 4 on foods, 7 beverage, and 8 mixed (both foods and beverages). So, the liquid form 

might be important for the pooled effect. What is the reason that the Panel is confident that the conclusion on added/free 

sugars is correct? As survey duration increases, also the observed percentage of subjects reporting nonzero consumption for 

commonly and rarely eaten foods becomes larger (Hoffmann et al., 2002), whereas the observed mean and high percentiles 

consumption, in consumers only, decreases, as illustrated by Lambe et al. (2000). In Appendix B and Annex E the percentage 

of consumers are presented without a disclaimer that these figures depend heavily on the duration of the survey. The Panel 

is comparing apples to oranges and that should not be done in a scientific opinion. Only data from surveys with the same 

number of days should be presented in one table. 

Attachment 

 

Reply:  

Point 1. The clinical significance of changes in endpoints investigated in human intervention studies was considered in two 

ways: a) by the assignment of the endpoint to different lines of evidence (LoE) depending on its ability to predict disease 

risk and b) by assuming that short-term changes in surrogate markers of disease risk (in standalone LoE) will persist over 

time. This was based on scientific judgement and considered case-by-case for each endpoint, as foreseen in the protocol. 
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Contributor/Organisation Comment and Reply 

The use of surrogate markers of disease in RCTs, and the heterogeneity of the studies available for each endpoint, are 

accounted for as downgrading factors in comprehensive uncertainty analysis, as discussed in the opinion. 

 

Point 2. Major sources of uncertainty in the BoE and in the methods used for data analysis in relation to RCTs are discussed 

in Section 8.9.2 of the opinion. These include 1. the use of surrogate endpoints and not disease endpoints, 2. that between-

arm differences in added or free sugars intake only refer to the dietary fraction that was manipulated by the intervention, 

and not necessarily to the intake of added and free sugars from all sources, 3. the high heterogeneity observed in dose–

response relationships for fasting glucose and fasting triglycerides, and that 4. data were insufficient to explore whether the 

source of added and/or free sugars could be a modifying factor of the relationship between the intake of added and free 

sugars and the endpoints investigated. 

 

Point 3. Tables in Appendix B and Annex E are comprehensive of the totality of the data reported in the EFSA Comprehensive 

European Consumption Database, from which intakes of dietary sugars have been estimated, and thus cannot be limited to 

surveys with the same number of days. With regards to the different survey duration, the requirement was to have at least 

two reporting days, even for chronic intakes (EFSA, 2014)2, and dietary surveys with only one day per subject were excluded 

when calculating chronic consumption statistics, since they are considered not adequate to assess chronic exposure because 

the number of assessment days of a survey affects the distribution of consumption, particularly at the upper tails (EFSA, 

2011)3. 

 

With regards to the comparability of the data across surveys, it is acknowledged that direct comparison country to country 

(survey to survey) is not always possible, because of the differences in the methods used for data collection (Protocol for the 

scientific opinion, Section 7.21. and Opinion, Section 4.2), and that the use of surveys covering only few days generates 

 
2 https://www.efsa.europa.eu/en/efsajournal/pub/3944 
  
3 https://www.efsa.europa.eu/en/efsajournal/pub/2097 
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Contributor/Organisation Comment and Reply 

uncertainty (Opinion Section 4.5). However, intakes were calculated based on the average consumption over the total survey 

period (arithmetic mean of all reporting days available for the same subject), irrespective of the duration of the survey. 

 

Changes to the opinion based on this comment: None. 

 

Appendix J – General characteristics of observational studies on metabolic diseases 

Contributor/Organisation Comment and Reply 

UNIJUS (France), Brazilian 

Association of Citrus 

Exporters (CitrusBR) (Brazil), 

International Fruit and 

Vegetable Juice Association 

(IFU) (Great Britain), AIJN, 

European Fruit Juice 

Association (Belgium), 

ASOZUMOS (Spain) 

Comment 455. The table clearly states that the NHS, NHSII, WHI and HPFS prospective cohort studies measured 

100%FJ, yet this is not supported by the dietary assessment tools used in these studies. Upload B provides extracts from the 

FFQs used in these PCs and highlights clear issues in the differentiation between 100%FJ and other drinks which may contain 

added sugars or alcohol. It is of importance to ensure that all PCs included in the MA for 100%FJ do not include any sugar-

sweetened drinks. The NHS, NHSII, WHI and HPFS PCs strongly influenced the MAs and EFSA’s assessment of causality 

relating to risk of obesity, T2DM and gout. However, there is doubt whether their FFQs were sufficiently detailed to 

differentiate between 100%FJ and other juice-based drinks – as was assessed by other authors (D’Elia et al. 2020 & Xi et al. 

2014). For example, in one question, participants were asked to record their intake of ‘apple juice or cider’. Despite EFSA’s 

assurances at the consultation meeting, there is no way to separate apple juice and cider intakes from this question and so 

these studies do not accurately report 100%FJ. Other questions did not allow participants to separately record sugar-

sweetened juices hence these are likely incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ or ‘other fruit 

juices’ and would influence health associations. By combining these data with other PCs on 100%FJ, there is a reasonable 

chance that the MA for obesity, T2DM and gout did not evaluate the risk solely from consumption of 100%FJ. Hence, the 

overall conclusion that a cause-and-effect relationship exists between 100%FJ and these disease endpoints may be 

unwarranted and deserves further reflection by EFSA. 

Attachment 
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Contributor/Organisation Comment and Reply 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 

WSRO (Great Britain) Comment 456. Most of the PC evidence is based on studies using beverages. Conclusions based on evidence from 

PCs investigating SSB consumers may not be relevant to low consumers of SSB, and/or to the general population. Background 

diet & other lifestyle factors may be different. This should be taken into consideration when drawing conclusions. 

 

Reply: Most PCs were conducted in subjects from the general population or their convenience samples (e.g. health 

practitioners) living in Europe, the US or Asian countries. As discussed in the opinion (Section 8.9.4), the Panel considers that, 
except for the risk of gout, the BoE has good external validity and that the conclusions on hazard identification regarding 

sources of added and free sugars apply to the general European population and their subgroups.  

 

Factors that could have confounded the association between the intake of SSBs and the endpoint (e.g. diet, physical activity) 

have been assessed and considered when appraising the RoB for individual PC. Studies which did not adjust for key 

confounders were judged to be at risk of bias for confounding and are identified as such in Appendix L and Annex K of the 

opinion. RoB judgements were considered when drawing conclusions and related level of certainty on each relationship (i.e. 

‘risk of bias’ is among the domains considered in the comprehensive uncertainty analysis). As an illustration, regarding the 

relationship between SSBs and risk of obesity, the risk of confounding was mixed among eligible studies (some were judged 

to be at ‘probably low RoB’, others ‘at probably high RoB’ – see Tables L2 and L3 of the opinion). Based on this and other risk 

of bias identified in the studies (e.g. in relation to the exposure assessment and attrition), the experts judged the risk of bias 

as being serious for this relationship. The level of certainty in the relationship was decreased by one level for this reason (see 

Table 15). 

 

As explained in Section 8.1.3, according to OHAT/NTP framework, residual confounding can also be considered among the 

factors that could be used to upgrade the level of certainty in a relationship (for PCs only) when there are indications that 
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Contributor/Organisation Comment and Reply 

residual confounding or bias would underestimate an apparent association (i.e. bias towards the null) (OHAT Handbook, (NTP, 

2019)). This domain was not applied to any of the exposure–endpoint relationships considered in the assessment. 

 

Changes to the opinion based on this comment: None. 

Döhler GmbH (Germany) Comment 457. The table clearly states that the NHS, NHSII, WHI and HPFS prospective cohort studies measured 

100%FJ, yet this is not supported by the dietary assessment tools used in these studies. Upload A provides extracts from the 

FFQs used in these PCs and highlights clear issues in the differentiation between 100%FJ and other drinks which may contain 

added sugars or alcohol. It is of importance to ensure that all PCs included in the MA for 100%FJ do not include any sugar-

sweetened drinks as these would introduce significant bias. The NHS, NHSII, WHI and HPFS PCs strongly influenced the MAs 

and EFSA’s assessment of causality relating to risk of obesity, T2DM and gout. However, there is doubt whether their FFQs 

were sufficiently detailed to differentiate between 100%FJ and other juice-based drinks – as was assessed by other authors 

(D’Elia 2020 & Xi et al. 2014). For example, in one question, participants were asked to record their intake of ‘apple juice or 

cider’. Despite EFSA’s assurances at the consultation meeting, there is no way to disentangle apple juice and cider intakes 

from this question and so these studies do not accurately report 100%FJ. Other questions did not allow participants to 

separately record sugar-sweetened juices hence these are likely incorporated into the answers given for ‘orange juice’, 

‘grapefruit juice’ or ‘other fruit juices’ and would influence health associations. By combining these data with other PCs on 

100%FJ, there is a reasonable chance that the MA for obesity, T2DM and gout did not evaluate the risk solely from 

consumption of 100%FJ. Hence, the overall opinion that a cause-and-effect relationship exists between 100%FJ and these 

disease endpoints is unwarranted and deserves further reflection by EFSA. 

Attachment 

 

Reply: See reply to comment 1. 

 

Changes to the opinion based on this comment: As for comment 1. 
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Contributor/Organisation Comment and Reply 

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Comment 458. Page 300 (+353): The term »SSFJs« (»Sugar sweetened fruit juices”) is misleading, as it is not 

permitted to add sugars, sweeteners, preservatives, flavourings or colourings to fruit juice. More clear division of sugar-

sweetened beverages (SSBs) is for example in ESPGHAN recommendations, Table 3: Fidler Mis et all, on Behalf of the 

ESPGHAN Committee on Nutrition, 2017. Sugar in infants, children and adolescents: a position paper of the European Society 

for Paediatric Gastroenterology, Hepatology and Nutrition Committee on Nutrition. Journal of Pediatric Gastroenterology and 

Nutrition, 65:681-696. doi: 10.1097/MPG.0000000000001733 

Attachment 

 

Reply: See reply to comment 1. 

 

The terminology used in the scientific opinion to classify fruit-based beverages is not driven by EU legislation but rather by 

the classification used in the human studies retrieved. Different categories were defined to allow clustering of available 

studies. Uncertainties derived from the assignment of a study to the closest defined category are acknowledged in the 

opinion. Fruit juice in EU legislation is named 100% fruit juice in the opinion, as in the majority of PC retrieved, whereas 

fruit nectars with added sugars are under SSFJ, which also include ‘concentrates and fruit juices with added sugars’, as 

denoted in other jurisdictions worldwide and in the majority of the PC retrieved. 

 

Changes to the opinion based on this comment: As for comment 1. 

 

Appendix K – Forest plots. Observational studies on metabolic diseases 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 459. Only the EPIC-Multicentre study is from Europe and in this study the association between the 

consumption of SSB and stroke is not significant. Appendix K, Figure K17.c1 shows that only one exposure (400 ml/day), in 

the CTS cohort, has a significant elevated relative risk of the incidence of stroke. All other 22 doses of SSB, including the 

European cohorts, included 1 in the confidence interval. This implies that there is no (significant) association between SSB 

and the incidence of stoke. The body of evidence is not sufficient. 

 

Reply: See reply to comment 487. 

 

Changes to the opinion based on this comment: None. 

 

Appendix L – Summary of risk of bias ratings for observational studies by endpoint 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 460. It is unclear and not correct to assign a high risk of bias (tier 3) to the EPIC-Multicentre cohort. This 

is a valuable and good study and the results are published in the JAMA (a medical journal with a high impact factor). The 

analysis regarding CVD, CHD and stroke are based on 451,743 subjects from ten European countries. In the risk of bias rating 

(table L14 of Appendix L) the panel combined CVD, CHD and stroke and included separate results for the US cohorts. Three 

factors are given -/NR (= not reported): confounding, exposure and outcome. For instance, the EPIC-Multicentre, HPFS and 

NHS used food frequency questionnaires, whereas both US cohort are rated ++ and EPIC-Multicentre -/NR. The panel also 

rated the EPIC-Multicentre cohort in table L12 of Appendix L. In this rating, confounding, exposure and outcome is rated with 

a + and the overall rating is low risk of bias (tier 1). Will the Panel change the rating of EPIC-Multicentre cohort from high 

risk of bias (tier 3) to low risk of bias (tier 1)? 

 

Reply:  

There are a number of reasons for the different risk of bias rating for the EPIC-Multicentre study, and for differences between 

the EPIC-Multicentre study and the HPFS and NHS. 

 

For food sources (e.g. SSBs), repeated exposure assessment was considered a key factor, which was done in the  HPFS and 
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Contributor/Organisation Comment and Reply 

NHS but not in the EPIC-Multicentre study. That was not the case for nutrients (e.g. total sugars), for which consumption 

patterns are considered to be more stable over time in adults. Hence the different RoB ratings for this domain. 

 

In the EPIC-Multicenter study reporting on total sugars (Sieri et al., 2020), control for confounders was considered adequate 

(e.g. adjustment for blood pressure) and the endpoint was incidence of CHD rather than mortality. In the EPIC-Multicenter 

study reporting on SSBs (Mullee et al., 2019), control for confounders was deemed inadequate (e.g. no control for blood 

pressure, dyslipidaemia, or medical treatment for these conditions), and the endpoint was CVD mortality. Different results 

were obtained in countries with and without record linkage and no review of clinical records to ascertain cause of death when 

relying on record linkage. For these reasons, EPIC-Multicenter study reporting on SSBs (Mullee et al., 2019) was rated as -

/NR for exposure, confounding and outcome assessment. 

 

Changes to the opinion based on this comment: None. 

 

Appendix M – Observational studies on dental caries 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 461. P 340 Some major flaws regarding the exposure are presented in the table: SFFQ of 128 food items 

and mixed dishes and only administered at baseline. Standard portion size assigned to each FFQ item. The amount of sugars 

intake (g/d) was estimated by multiplying the food consumption frequency by fixed portion sizes. Info on the sugar content 

is missing. The dose is very uncertain and a reason to exclude the study. Bernabé et al. (2016): “The best-fitting first-order 

polynomial had a power 3, whereas the best-fitting second-order polynomial had powers (–2 3) in frequency of sugars intake. 

Neither model was significantly better in terms of model fit to data than the straight-line model. For amount of sugars intake, 

the best-fitting polynomials of degree 1 and 2 had powers 2 and (3 3), respectively. Again, the fit of those polynomials was 

not significantly better than that of the simpler linear model. Consequently, the associations of frequency and amount of 

sugars intake with DMFT levels were modelled as linear effects.” This indicates that the authors did not use the best fitting 

non-linear model, but ‘assumed’ a linear dose-response association. The statement in L5992-3 is misleading since the linear 

model was not the best estimate. The conclusion should be: non-linear dose-response. P341 It is unclear how the authors of 

the Finnish cohort could conclude that no level of the intake of total sugars was associated to zero increment in the DMFT 
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Contributor/Organisation Comment and Reply 

index. This should be clear in a scientific opinion. The figure (graph) of Bernabé et al. (2016) suggest that daily fluoride 

exposure does not have a protective effect on dental caries at low intakes since the line of daily fluoride exposure is at sugars 

intakes below about 110 g/day intake lower than the line with less often than daily fluoride exposure. This is counterintuitive 

since fluoride has a protective effect on dental caries. These not logic observations cast doubt about the validity of the results 

of by 

 

Reply:  

Point 1. Info on the sugar content is not missing. The ingredients of mixed foods were broken down into their components 

as well as the contents of different nutrients via the Finnish Food Composition Database. 

 

Point 2. In the paper by Bernabé et al. (2016), the authors state that none of the non-linear shapes, tested as fractional 

polynomial, could fit the data better than the linear model. This means that the authors tested the fitting of the linear model 

as well (deviance reported in Table 2), compared the deviances and tested for significant differences (p values in Table 2) 
but failed to reject the null (i.e. deviances were not different) for all best fitting non-linear models. So they 'chose' the most 

parsimonious model (the linear one), but they did not 'assumed' linearity. The authors correctly follow the approach cited as 

Royston and Altman (1994). 

 

Point 3. As reported by the authors, the association between amount of sugars intake and dental caries varied depending 

on adults’ exposure to fluoride toothpaste. A weak, although significant, relationship between amount of sugars intake and 

dental caries persisted with regular exposure to fluoride toothpaste. 

 

Changes to the opinion based on this comment: This information has been added to the Table in Appendix M: ‘The 

ingredients of mixed foods were broken down into their components as well as the contents of different nutrients via the 

Finnish Food Composition Database’. 
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Annex A – Update of literature searches 

Contributor/Organisation Comment and Reply 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 462. In many original papers on the association between the consumption of SSB and a metabolic endpoint 

in cohorts the consumption of SSB was expressed in a frequency only. The Panel decided to use assigned amounts for the 

intake categories in ml/day (see Annex M L234-41). So, the exposure is not measured but calculated with assumptions. For 

instance, in the study of Cohen et al. (2012) there were four categories for SSB: 1/month, 1-4/month, 2-6/week and > 1 day. 

The assigned values are 6, 32, 203 and 558 ml/day, respectively (see p 36 of Annex M). In Sayon-Orea et al. (2015) the 

intake categories were non-consumers, < 7 servings per week and > 7 servings per week. A frequency of 0, 1, and 8 is 

assigned to these categories, resulting in the consumption of SSB of 0, 29 and 229 ml/day (see P37 of Annex M). Thereafter 

the dose (daily amount) response (relative risk) was assessed, without information on the intake of sugars. For that an extra 

assumption is needed: the amount of sugars in the beverage consumed. The dose-response association between the 

consumption of SSB and hypertension (L4540-2) is based on five cohorts (all with assigned figures). The dose in this 

association is very uncertain, whereas the Panel concludes in the ‘Comprehensive analysis of the uncertainties in the BoE and 

in the methods’ that the risk of bias regarding the exposure assessment is most probably low and the overall risk of bias is 

not serious (L4570-2). The final certainty should, however, be downgraded to zero due to a serious deviation from the protocol 

Page 16 of the Protocol: “Out: Studies not providing sufficient information to allow quantitative estimates of sugars intake, 

whether total or from one or more dietary sources (e.g., studies reporting only on the frequency of consumption of one or 

more dietary sources of sugars with unknown sugar content.” Will the Panel delete all information that is based on assigned 

figures and stick to the protocol? 

Attachment 

 

Reply: See reply to comment 5. 

 

Changes to the opinion based on this comment: None. 

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

Comment 463. I cannot find data on how it was checked that biased studies, were one or more authors were co-

founded by the beverages/sugar industry with clear conflict of interest were handled. 
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Contributor/Organisation Comment and Reply 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Reply: See reply to comment 26. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 464. Appendix D – P61 The number of studies related to SSBs arising from the update of the literature 

search is noteworthy and appears as a bias, especially in relation to the Panel’s inability to assess other food sources of sugars 

and their relation to endpoints (Section 7 P56, lines 2005-7). This issue should be raised more strongly in Section 12 as part 

of recommendations for research and throughout the opinion. 

 

Reply: See reply to comment 5, point 1. 

 

Changes to the opinion based on this comment: None. 

 

Annex B – Methodological considerations in the calculation of intake estimates for dietary sugars in European 
countries 

Contributor/Organisation Comment and Reply 

ANSES (France) Comment 465. On page 4 of Annex B, 3.1. Data cleaning and validation, it is mentioned that outliers were identified 

and then checked for misclassification of the food or misreporting of sugar content. Could precisions be given on the criteria 

(statistical or mathematical criteria) used for outlier identification? On page 4 and 5 of Annex B, 3.2. Establishing the linking 

categories and selection of the representative FoodEx2 level, it is mentioned that ‘Linking categories were mostly established 

based on the distribution of total sugar values within each FoodEx2 level, which was investigated with box-plot analysis. 

Where total sugar values were homogeneous at a certain FoodEx2 level, no further distinction was made (e.g. jams from 

different fruits had similar sugar content)’. How were these box-plots used? Were statistical or mathematical criteria used, or 

was it a simple visual appraisal? Were means statistically compared? 

 

Reply: Distribution of the sugars content on multiple levels of FoodEx2 categories were displayed with the ‘BOXPLOT’ 

procedure of SAS Enterprise guide software. The box-and-whiskers plot displays the mean, quartiles, and minimum and 

maximum observations for a group. The results were visually inspected and data points which appeared to be disconnected 
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Contributor/Organisation Comment and Reply 

from the rest of the data were identified. As in several cases product variability justifies a wide range of sugars content, these 

values were not automatically excluded. Food products were checked in Mintel GNPD (to exclude misreporting of the value), 

and/or possibilities to examine and choose a lower (more specific) FoodEx2 level as linking category, or eventually create a 

new linking category, were investigated. 

 

See also reply to comment 144 and reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None.  

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish Food and 

Drink Federation (Spain), 

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 466. Lines 10-2: It must be emphasized that the EFSA nutrient composition database does not accurately 

reflect the current content of sugars in foods and drinks as it contains data on total sugars from composition databases up to 

2012. Furthermore, total sugars are the starting point for the estimates of added and free sugars (see figure 3 on page 26 of 

the draft opinion). Lines 19-26: Mintel GNPD has been used by EFSA to verify the sugars content of products across countries. 

However, this database is only indicative and cannot be used as an accurate source of sugars information as it frequently 

only captures products where a recipe change has been clearly identified on front of pack so misses some sugars reduction. 

Many products are reformulated to contain less sugars without overt communication to the consumer as due to EU nutrition 

claims legislation (Regulation (EC) No 1924/2006) where sugars reductions less than 30% cannot be claimed. Therefore, the 

sugars content of products is likely an overestimate and does not accurately reflect significant efforts by industry to reduce 

sugars in food and drink. Lines 188-97: It appears that EFSA has not used the most recent survey data in some cases. Please 

see our comments on section 4.4. 

 

Reply: See reply to comment 144 and reply to comment 7, point 3. 

 

Changes to the opinion based on this comment: None  

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Comment. Page 10: ?Annex B - Methodology to calculate intake estimates for dietary sugars« It is not clear, why 

?SSSD+SSFD, FINE BAKERY WARES and FRUIT/VEG JUICES? are written twice. It is also not specified what are ?OTHERS? 

foods. 
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Contributor/Organisation Comment and Reply 

Reply: 

Point 1. Table 3 in page 10 of Annex B (and Table 2 of the opinion) contains a list of the food groups contributing to the 
intake of dietary sugars in the whole population, and also the food groups that were used to define consumer groups. The 

two columns overlap with respect to the food groups used to define consumer groups, which also contribute to sugars 

intake in the whole population. The food group ‘sugars and confectionary’ defined for the whole population has been split 
into ‘sugar and similar’ and ‘confectionary’ to define consumer groups more accurately. Only non-core food groups could be 

used to define consumer groups. 
 

Point 2. ‘Others’ include minor contributors, e.g. meat products, food supplements, oilseeds. As indicated in the table 
footnote, the detailed composition of each food group can be found in Annex D (Tables 6, 7 and 8). 

 

Changes to the opinion based on this comment: Table 3 in Annex B and Table 2 in the opinion have been modified to 
clarify what is included under the umbrella term ‘other’. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 467. P3 L10-12 The opinion must emphasise that the EFSA nutrient composition database does not 

accurately reflect the current content of sugars in SSBs as only contains data on total sugars from composition databases up 

to 2012. The soft drinks industry has been accelerating sugar reduction over many years, now very different to 2012 (5). P3 

L19-26 Due to accelerated sugar reduction (5) and increased innovation in drinks with variable lower sugar levels, soft drinks 

are not a homogeneous product category. Not clear whether further checks done based on variability in their sugars content, 

and therefore whether these significant sugar reductions have been captured. The Mintel database is only indicative and 

cannot be used as an accurate source of sugars information as it frequently only captures products where a recipe change 

has been clearly identified on front of pack. Many products are reformulated to contain less sugars without overt 

communication to the consumer as due to EU legislation (16) sugar reductions less than 30% cannot be claimed. Therefore, 

the sugars content of products is likely an overestimate. Examples of reformulated products not updated in Mintel (Upload 

B). Updates inconsistent and delayed in some markets and are often considerably different to products currently available. 

Observations are reinforced by sugars values in Annex C that seem higher than market average (Annex C comments). P3 

L28-31 With intensive reformulation, many changes have since occurred. P4 L56-57 According to the EU Claims Regulation, 

a “diet” drink contains no more than 4kcal per 100ml, so this is incorrect terminology. An example of the importance of noting 

the variety of soft drinks on the market and for surveys to accurately collect and code data i.e. Foodex2 needs to better 

classify soft drinks into eg diet/sugar free, low-calorie/sugar, reduced calorie/sugar, regular products – as EU legislation. P8 

L188-197 EFSA has not always used most recent survey data (4.4 comments). 
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Contributor/Organisation Comment and Reply 

 

Attachment 

 

Reply: 

Point 1. In relation to food composition data and intakes estimates for dietary sugars, see reply to comment 7, point 3. 

 

Point 2. For details on the use of Mintel database for food composition data checks, see reply to comment 144. 

 

Point 3. In Annex C, diet soft drinks with fruit juice are indicated as containing 1.1 g/100 g of total sugars, which equals 

approximately to 4 kcal/100 mL, while diet soft drinks with flavours are indicated to contain even a lower amount of total 

sugar. Therefore,  the terminology used in the opinion is correct. FoodEx2 provides the possibility to indicate products with a 

facet of ‘reduced sugar’. Where enough data from the composition and consumption side was available, sugar free, reduced 

sugar and regular (sugar-sweetened) products were distinguished (e.g. for jams). EFSA acknowledges the uncertainties of 

the assessment with regards to the use of available data (see also answer to point 1.). 

 

Changes to the opinion based on this comment: None  

 

Annex C – Results of the intake assessment – input data 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), FoodDrinkEurope 

(Belgium), Spanish Food and 

Comment 468. Table 4: It seems EFSA has not always used the most up to date survey data – see our comments 

on section 4.4. The use of old consumption and composition data (as outlined above and in the comments for Table 2) will 

not reflect the progress that has been made by industry in reducing sugars across the category. 

 

Reply: See reply to comment 144 and reply to comment 7, point 3. 
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Contributor/Organisation Comment and Reply 

Drink Federation (Spain)  

Changes to the opinion based on this comment: None. 

CAOBISCO (Belgium), 

Spanish Chocolate, 

Confectionery and bakery 

wares Trade Association 

(PRODULCE) (Spain) 

Comment 469. Table 4: It seems EFSA has not always used the most up to date survey data – see our comments 

on section 4.4. The use of old consumption and composition data (as outlined above and in the comments for Table 2) will 

not reflect the progress that has been made by industry in reducing sugars across the category. In addition, only survey 

acronyms and names, population groups, numbers of participants and of days recorded, survey periods and dietary methods 

are listed but no exact indication of source so that retracing of the data used is impossible (e.g. for Germany and Austria). 

 

Reply:  

Point 1. See reply to comment 144 and reply to comment 7, point 3. 

 

Point 2. All information regarding the surveys considered in the opinion can be found in the website of EFSA 

(https://www.efsa.europa.eu/en/data-report/food-consumption-data#the-efsa-comprehensive-european-food-consumption-

database ) under the button ‘Food Consumption – Survey details’, including survey reference publications and exact indication 

of data sources. 

 

Changes to the opinion based on this comment: None.  

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 470. Annex C (Table 4) shows that most surveys have a duration of 2-4 days (mostly 2 days). So, most 

data reflect a very short time of consumption and there is no evidence that this short period can be extrapolated to a chronic 

exposure. Will the Panel incorporate a disclaimer that the intake data are too short for an estimate of the chronic exposure, 

especially in the high intake range? The estimates of the mean value will also be affected by a low number of assessment 

days in the survey in case of skewed distribution. The skewness (to the right) of dietary intake distribution becomes smaller 

with a longer duration of the assessment with lower mean values as a result. 

 

Reply: It is acknowledged in the opinion (Section 4.5) that the inclusion of surveys including few days leads to overestimation 

of high percentiles of chronic intake, whereas it is expected to minimally affect mean intakes of nutrients widely distributed 

in the diet, such as dietary sugars. 
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Contributor/Organisation Comment and Reply 

Changes to the opinion based on this comment: None.  

Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

(Germany) 

Comment 471. Annex C, Table 4 “Dietary Surveys” (Line 9): Germany - EsKiMo: The applied dietary method is 

specified as “Food record”. However, two different dietary methods were applied in the EsKiMo study, i.e. age 6-11 years: (1) 

food record and age 12-17 years: (2) modified dietary history using the software DISHES (Dietary Interview Software for 

Health Examination Studies). For clarification, we suggest to add a footnote on which dietary data were used. Annex C, Table 

4 “Dietary Surveys” (Line 33, 53 and 76): Please change the following description of the German “NATIONAL NUTRITION 

SURVEY II”: „Survey period“ into “2005-2007” “Survey_Acronym” into “NVS II” and “Survey_Name” into “German National 

Nutrition Survey II”. 

 

Reply: Food records are often used combined with dietary interview software, however this has not been specified for the 

other surveys either. Survey names and survey acronyms are extracted from EFSA’s data warehouse as they were submitted 

by the data provider. Any changes in EFSA’s data warehouse should be requested officially via the following email address: 

data.collection@efsa.europa.eu. 

 

Changes to the opinion based on this comment: None. 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 472. Table 2 Ln 1966-2007 Clear examples in Table 2 of overestimates for average sugars: 

- Sports drinks – market sales data suggests average sport drink contains closer to 5.6 g sugars/100ml, >40% lower than the 

9.78g sugars/100ml. 

- Diet soft drinks are listed as 0.76g sugars/100ml. Most diet drinks contain 0g sugars and legally a sugars-free drink contains 

no more than 0.5g sugars /100ml. Given the size of this specific segment, a significant over-estimation. 

- Data in Annex C suggests a much lower intake of diet drinks (8.6% of eating occasions for soft drinks) compared to current 

market data showing that 27% of soft drinks sales across Europe are low/no calorie (6). 

Using Mintel GNPD to verify sugars content is sub-optimal – Annex B comments. Upload B - examples of reformulated products 

not yet updated in Mintel, eg Pepsi in Germany contains 7g sugars /100ml - latest value in Mintel is 10.7g (35% diff); 7Up in 

Spain 7.3g sugars/100ml - latest value in Mintel is 11g (34% diff); and Fanta Orange NL 5.6g sugars/100ml - latest value in 

Mintel is 7.9g (29% diff). Updates to Mintel appear inconsistent and delayed in some markets and often differ considerably 

to products currently available. Overall, sugars in soft drinks are overestimated in the composition tables. This will 

overestimate the contribution of beverages to added/free sugars intake. This is clearly supported by recent JRC retail sales 

data (23) which, despite including 100% juice, and excluding some lower sugar soft drinks, shows a sales-weighted average 
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Contributor/Organisation Comment and Reply 

of 7.8 g sugars/100ml for soft drinks in Europe in 2018. A sales-weighted average better reflects the typical product purchased 

and consumed compared to a market average. 

Table 4 EFSA has not always used the most up to date survey data – 4.4 comments. Use of old consumption and 

composition data (as above and comments for Table 2) will not reflect the progress made by the soft drinks industry in 

reducing sugar across the category. 

 

Reply: See reply to comment 144 and reply to comment 7, point 3. Moreover, EFSA would like to emphasise that individual 

data used to estimate intakes in each country are more suitable for intake assessment than sales data. 

 

Changes to the opinion based on this comment: None. 

 

Annex D – Results of the intake assessment – whole population 

Contributor/Organisation Comment and Reply 

Max Rubner-Institute 

Federal Research Institute of 

Nutrition and Food 

(Germany) 

Comment 473. Calculation of the dietary sugar intake: Dietary sugar intake for Germany was calculated on basis of 

a FoodEx2 coding of the food consumption data. To our knowledge, the German National Nutrition Survey II (NVS II) data in 

the comprehensive database is not coded by FoodEx2. Has a recoding from FoodEx to FoodEx2 been done by EFSA? 

 

Reply: All food consumption surveys data in the Comprehensive Database are currently coded in FoodEx2. Since 2012, all 

data arrives as such, while old surveys have been recoded in the procurement EFSA ‘NP/EFSA/DATA/2014/01. Recoding of 

the food descriptors of EFSA Chemical Occurrence Database and Food Consumption Database entries according to the 

FoodEx2 food classification and description system’. 

 

Changes to the opinion based on this comment: None.  
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Contributor/Organisation Comment and Reply 

Verband der deutschen 

Fruchtsaft-Industrie VdF 

(Germany) 

Comment 474. The contribution of FVJN to the mean total sugars intake should be cross-checked with other public 

statistic data. German data have a distortion and are not realistic: e.g. line 84: 19% FVJN vs. 13% soft drinks, line 108: 27% 

vs. 15%, line 131: 20% vs. 9%. German DGE-nutritional report and all other data available show another relation for non-

alcoholic beverages: 8% FVJN, 40% soft drinks (and 52% mineral water). Therefore, the contribution of FVJN to the intake 

of sugar is very unlikely to be higher than that of soft drinks. If (only for simplification!) the sugar content was the same in 

FVJN and soft drinks, the relation in contribution to sugar intake must be in line with relation of consumption - meaning a 

fifth, but in this Annex D it is double. We assume that data of German national nutrition survey II led to false conclusions. (2 

uploads) 

Attachment 

 

Reply: See reply to comment 1 and reply to comment 7, point 3. Moreover, EFSA would like to emphasise that individual 

data used to estimate intakes in each country are more suitable for intake assessment than sales data. 

 

Changes to the opinion based on this comment: None. 

 

Annex F – Questionnaire to National Competent Authorities 

Contributor/Organisation Comment and Reply 

The European Society for 

Paediatric Gastroenterology, 

Hepatology and Nutrition 

(ESPGHAN) – Committee on 

Nutrition (Switzerland) 

Comment 475. For Slovenia, there is also data about free sugar intake in Slovenian adolescents, The investigation 

took place in 10 Slovenian regions during systematic medical examinations in health centres. Dietary habits were assessed 

using a food frequency questionnaire (n = 2,661), and present nutrition was assessed using a 3-day weighted dietary protocol 

(n = 197) for validation purposes (Fidler Mis N, Kobe H, Stimec M. Dietary intake of macro- and micronutrients in Slovenian 

adolescents: comparison with reference values. Ann Nutr Metab 2012;61: 305–13). 

Attachment 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 355 EFSA Journal 2022;20(2):7074 

 

Contributor/Organisation Comment and Reply 

 

Reply: Intake data in Fidler Mis et al. (2012) refers to an older survey in Slovenia, which has been replaced by the more 

recent Sl.MENU-2018 available in the EFSA Comprehensive Food Consumption Database. See also reply to comment 118. 

 

Changes to the opinion based on this comment: As for comment 118.  

 

Annex G – Additional information requested at full-text screening and data extraction and decisions taken for the 
assessment 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 476. Annex G provides information on the additional information the Panel requested from the authors of 

the original papers. While clarification questions are not a deviation from the protocol, the Panel conducted analyses based 

on the individual data from several studies without being familiar with the datasets. 

 

Reply: Analysis on individual data were only conducted for two studies on dental caries. Authors provided both the dataset 

and an exhaustive explanation of the database. 

 

Changes to the opinion based on this comment: None.  

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 477. This information can be seen as ‘grey’ literature? which is according to the protocol not acceptable. 

Protocol page 15 and 17: “Primary research studies (i.e., studies reported in full-text articles.” 
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Contributor/Organisation Comment and Reply 

Reply: This information is not grey literature because the papers were published as full-text articles. Additional 

information/clarification was requested from the authors where needed for the purpose of this opinion. 

 

Changes to the opinion based on this comment: None.  

 

Annex I – Customised forms used for the appraisal of human studies 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

Comment 478. Table I2: Substantial confounders for HTN and CVDs were not included and/or checked, such as 

sodium (may not be covered adequately by markers of diet quality), socioeconomic status, alcohol intake, family history of 

diabetes, and history of chronic renal failure. Furthermore, pregnancy related end points are missing, high purine foods should 

be included for gout and markers of diet quality should be checked for all endpoints. Table I3, p.12-13: A subjective approach 

has been adopted by assuming a default rating of + when a study is ‘deemed’ to adequately address all potential confounders 

(presumed ‘key’). Residual confounding may be underestimated. Further, a + rating is not in line with a starting point of -/NR 

for e.g. exposure. A default rating of -/NR is recommended unless further analyses have been undertaken to identify and 

reduce all sources of confounding. 

 

Reply: general principles for the appraisal of the RoB and the identification a priori of key confounders have been discussed 

and agreed by the Panel. However, appraisal of individual studies and the identification of key confounders within those 

studies is conducted on a case-by-case basis based on expert judgement. Potential confounders that may be key in some 

studies and not in others  based on the characteristics of the population and the design of the study. 

 

See also reply to comment 166. 

 

Changes to the opinion based on this comment: As for comment 166. 
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Contributor/Organisation Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 479. P10 Table I2 Important key confounders for HTN and CVDs were not included/checked, including but 

not limited to sodium (may not be covered adequately by markers of diet quality), socioeconomic status, alcohol intake, family 

history of diabetes, and history of chronic renal failure. Pregnancy related end points are missing. High purine foods should 

be included for gout. Markers of diet quality should be checked for all endpoints. However, as studies report a wide range of 

foods are associated with weight gain, which are likely to be cohort-specific (13,14), additional research should be 

recommended to reduce confounding. P11-12 Table I3 Note at top - a default rating of + when a study is ‘deemed’ to 

adequately address all potential confounders identified (presumed ‘key’) is subjective and may underestimate residual 

confounding. Further, a + rating is not in line with a starting point of -/NR for e.g. exposure. Given the likelihood of residual 

confounding by dietary/lifestyle factors when trying to isolate effects of single dietary components (17), the difficulty in 

isolating effects of nutrients from their food sources (Ln 5383-4 & Ln 5508-12), the variety of foods associated with weight 

gain (13,14), and that SSB consumers consumed the most added/free sugars from all sources (rarely adjusted for), residual 

confounding is likely in most PCs. We suggest a default rating of -/NR unless further analyses have been undertaken to 

identify and reduce all sources of confounding. Qu4 -Rating -/NR does not appear to reflect an increased RoB for all aspects 

covered by rating +. Qu7 -as per our comment in 7.3.2. Any studies which do not explicitly differentiate between SSBs and 

diet/no sugar beverages should be excluded. 

 

Reply: See reply to comment 478. In addition, studies not differentiating between SSBs and diet/no sugar beverages have 

been excluded. 

 

Changes to the opinion based on this comment: None. 

 

Annex J – Evidence tables for observational studies on metabolic diseases 

Contributor/Organisation Comment and Reply 

WSRO (Great Britain) Comment 480. Table 2 of the protocol states “OUT: Studies not providing sufficient information to allow quantitative 

estimates of sugars intake, whether total or from one or more dietary sources (e.g. studies reporting only on the frequency 

of consumption of one or more dietary sources of sugars with unknown sugar content)” (10). We are concerned by the 

deviation from the protocol i.e. inclusion of studies without quantitative estimates of sugars. Where sugars intake from SSBs 
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Contributor/Organisation Comment and Reply 

cannot be quantified accurately, it may be appropriate to downgrade the certainty of the evidence. Most of the PC evidence 

is based on studies using beverages. Conclusions based on evidence from PCs investigating SSB consumers may not be 

relevant to low consumers of SSB, and/or to the general population. Background diet & other lifestyle factors may be different. 

This should be taken into consideration when drawing conclusions. We are concerned how applicable findings from US cohorts 

are to the EU because sugars content and composition of SSBs may differ (especially free fructose content). 

 

Reply:  

Point 1. Regarding the calculation of sugars intake form beverages, see replies to comment 2, point 5, and to comment 5, 

point 1. 

 

Point 2. The external validity of the findings have been discussed in the opinion. 

 

Changes to the opinion based on this comment: None. 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 481. P165-6 The confounders in the multivariate analyses were: age, BMI, alcohol, total energy, 

menopause status (women), hormone therapy (women), diuretic use, history of hypertension, intake of vitamin C, caffeine, 

and percentage of energy from total carbohydrates. The number of confounders in the multivariate analysis is huge, whereby 

the possibility of an incorrect adjustment, for instance over adjustment, exists. The association in the full model can be 

spurious. The multivariate models were different for men and women. In the model adjusting for age, BMI, alcohol and total 

energy intake none of the quintiles (fructose) was not significant (both in men and women), since 1 was included in the 

confidence interval. The relative risk (95% CI) for gout among US men in the highest quintile was 1.24 (0.97-1.57) in the 

model that adjusted for age, BMI, alcohol and total energy. In the most adjusted model these values were 1.81 (1.31-2.50). 

The P for trend decreased from 0.04 to < 0.001. Among the US women these values were 1.01 (0.81-1.27) and 1.44 (1.04-

2.00) with a decrease in the P for trend from 0.80 to 0.03. Among women the full model created a ‘trend’ that was almost 

complete absent in the model that adjusted for age, BMI alcohol and total energy, all know to be major risk factors for gout. 

This large difference between the models cast doubt on the claim that fructose is the cause of the association, which may be 

spurious. The analysis regarding SSB and fruit juice in relation to gout is based on the frequency which is not allowed by the 

protocol. The data show that the lower intake quintiles in the most adjusted models are not statistically significant (the 

confidence interval includes 1). Will the Panel, based on these remarks, refrain from a conclusion about an association between 

the intake of SSB, fruit juice and fructose with gout? 
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Contributor/Organisation Comment and Reply 

Reply: The possibility of over adjustment has ben specifically considered when appraising the risk of bias under ‘other sources 

of bias’. The trend is clear across all the models in males and females, and the most adjusted models were considered 

appropriate to fully explore the relationship. Regarding the calculation of sugars intake form beverages, see replies to 

comment 2, point 5, and to comment 5, point 1. 

 

Changes to the opinion based on this comment: None. 

 

Annex K – Outcome of the appraisal of human studies in relation to the risk of bias 

Contributor/Organisation Comment and Reply 

Anonymous (Germany) Comment 482. Page 301: Herbst et al. did not look at free sugars, they looked at added sugars 

 

Reply: 

As per the definition of the exposure in Section 2.2 of the opinion, free sugars include added sugars plus sugars naturally present 

in honey, syrups, fruit juices and fruit juice concentrates. The definition of ‘added sugars’ in the paper by Herbst et al. (2011) 

closely matches this definition of free sugars, and thus the exposure was reclassified as free sugars for this assessment. 

 

Changes to the opinion based on this comment. None. 

CEFS – European 

Association of Sugar 

Manufacturers (Belgium) 

Comment 483. Table K4 The Panel included attrition bias in the RoB for VA-DLS, IFS but not for the Finnish cohort and 

STRIP-1 and STRIP-2. The data (in Appendix M) indicate something else in that the results of the last three mentioned cohorts 

may be affected by attrition bias. This high percentage of dropouts introduces a risk of bias called attrition bias. Missing or 

incomplete outcome data due to attrition bias can weakens the internal and external validity. Weakened internal validity means 

that interactions between the study variables (i.e., the variables in the experiment or study) are changed and may even become 

meaningless. Will the Panel correct this and adjust the text and conclusions accordingly? Only the Finnish and the Michigan 

cohort study are classified as low risk of bias (tier one). This rating is questionable since the food consumption is measured with 

a semi-quantitative FFQs of 128 food items and the sugars intake (g/d) was estimated by multiplying the food consumption 

frequency by fixed portion sizes (see P340). So, the food items asked for were incomplete and the portion size not measured. 
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Contributor/Organisation Comment and Reply 

Therefore, this study belongs to tier 2: Moderate risk of bias. The Michigan cohort measured the food consumption with three 

times two 24-hour diet recalls (as dietary interviews), and it is very questionable whether these 6 days can be representative 

for the 3 years of follow up. The VA-DLS study has a high risk of bias (tier 3) for total sugars but not for SSSD. The VA-DLS 

study did not find a significant association between the intake of total sugars and dental caries, whereas the association between 

the consumption of SSSD and dental caries was significant. Exposure is included in RoB of total sugars but not in the RoB of 

SSSD. The exposure is measured with a self-administrative 131-item semi quantitative food frequency questionnaire that is 

comparable with the Finnish study with a low risk of bias. In the VA-DLS study the administration was repeated and validated. 

 

Reply:  

Point 1. For the RoB appraisal of the exposure in the Finnish cohort, see reply to comment 461. 

 

Point 2. Regarding the VA-DLS study, the exposure total sugars was downgraded because it was calculated by addition of 

individual sugar types, excluding glucose and maltose. 

 

Changes to the opinion based on this comment. None 

 

Annex L – Statistical analysis of intervention studies on metabolic diseases 

Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 484. A visual inspection of the figures presented in Annex L (1.3.2. Fasting triglycerides (Q2)) does not 

endorse the conclusion of a positive relation and this is not considered by the Panel. The conclusion has to change accordingly. 

How was the non-linearity tested? 

 

Reply: Q1 refers to the effect of the amount of sugar, whereas Q2 refers to the effect of fructose vs glucose. The conclusions 

of the Panel on added and free sugars refer to Q1, whereas the conclusions on fructose refer to Q2. The opinion states that 

the effects of fructose and glucose on body weight, liver fat, measures of glucose tolerance, blood lipids and blood pressure 

were not different from each other (Q2). However, the Panel acknowledges an editorial mistake in Annex L, Figure 4, which 

may have led to confusion. The X axis refers to the sugars dose (E%), which was the same for the glucose and fructose arms, 
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Contributor/Organisation Comment and Reply 

and not to the sugars intake difference between arms. 

 

Regarding the testing for non-linearity, see reply to comment 485. 

 

Changes to the opinion based on this comment. The legend of the X axis in Figure 4, Annex L, has been modified to 

read ‘Sugars dose (E%)’. 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 485. P47, L776-99. In this section there is a brief discussion as to why Restricted Cubic Splines (RCS) were 

chosen. The Panel writes “Some aspects are critical when setting a spline, particularly the degree of the polynomial, the 

number and location of the knots and the constraints applied to the function” and RCS’s with 3 knots were chosen because 

“they represent a good balance”. Remarkably, the non-linear models were only fitted in the analyses for triglycerides and 

fasting glucose (annex M L798-9). Visual inspections of the figures in the draft scientific opinion suggest that the linear model 

doesn’t has the best fit in various cases (e.g. Figure 13, P106; Figure 14, P110). Therefore, other options should have been 

tested to find the best fitting model, e.g. other splines (with a more liberal knot placement and/or more knots) or a piecewise 

linear model (Toms and Lesperance, 2003). Since the linearity is the basis of the conclusion ‘as low as possible’ all available 

relevant options (including visual inspection) should be applied to investigate the (non)linearity of the dose-response curve. 

Will the Panel try to fit alternative models to find the best fitting model, use visual inspection and calculate the sum of the 

distances of the data-points to the various fitted lines (to find the best fit)? Toms and Lesperance, 2003: 

https://doi.org/10.1890/02-0472 

 

Reply: 

Two aspects are important for dose–response modelling: 

1. The significance of the parameter(s) that justify the adoption of a linear (non-linear) shape for the dose–response. 

2. The goodness of fit that leads to the identification of the model best fitting the data. 

In a meta-regression dose–response analysis, the observations are combined using weights that vary across studies. For 

this reason, guessing whether the model parameter estimates would significantly differ from zero and deriving the best fit 

based on a ‘visual inspection’ can be extremely misleading. 
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Contributor/Organisation Comment and Reply 

As described in Annex L for the RCTs and in Annex M for PCs, the influence of different knots locations in fitting a Restricted 

Cubic Spline (RCS) was investigated and the best fitting model identified on the basis of the Akaike Information Criterion 

(AIC), also in comparison with the linear model. Using a number of knots greater than three was not explored owing to the 

limited number of observations. However, as highlighted by Crippa and Orsini (2016), the RCS is sufficiently flexible and can 

describe a variety of curves by estimating a limited number of parameters. Having considered the spline, which consists of 

piecewise polynomials, the piecewise linear model is implicitly covered. 

The Panel acknowledges that the wording used in the scientific opinion to describe dose–response meta-analysis for PCs 

may be misleading. Linear dose-response was not assumed but tested. The wording has been amended accordingly. 

 

Changes to the opinion based on this comment. 

1. A table summarising for which questions and endpoints linear and non-linear models have been tested for RCTs has 

been included in Annex L for clarity. 

2. Linear and non-linear models have been tested for PCs on the relationship between SSBs and FJs and T2DM, and 

between SSBs and HTN and CVD as noted in the opinion and Annex M. The wording in the scientific opinion has 

been amended as follows: 

‘The predicted pooled relative risk of [endpoint] was [estimate] for an increase in [exposure] intake of [increase 

unit] in the linear model (p for linear trend [value]) and [estimate] at [fixed unit] in the non-linear model (RCS with 

three knots at fixed percentiles, 10%, 50%, and 90%, of the distribution; p for non-linearity = [value])’. 

 

Annex M – Statistical analysis of observational studies on metabolic diseases 

Contributor/Organisation Comment and Reply 

FIAB – Federación Española 

de Industrias de 

Alimentacion y Bebidas 

Comment 486. Lines 237-240: The methods used to assign an exposure score when a study reported an open-ended 

range of intakes for a category of intake (usually the highest category of intake) appear to be a standard approach. However, 

these methods might underestimate the exposure score for the highest dose categories. 
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Contributor/Organisation Comment and Reply 

(Spain), CAOBISCO 

(Belgium), FoodDrinkEurope 

(Belgium), Spanish 

Chocolate, Confectionery 

and bakery wares Trade 

Association (PRODULCE) 

(Spain), Spanish Food and 

Drink Federation (Spain) 

 

Reply: The standard approach used to assign exposure scores can be found in Il'yasova et al. (2005). The authors report 
the results of a comparison based on individual data and on related aggregated data. In meta-analytical categorical 

regression, using the midrange scores approximated the individual-level continuous analyses reasonably well, if the value 

assigned to the uppermost, open-ended category was at least as high as the lower bound plus the width of the second-
highest category. This approach to estimate the uppermost, open-ended category was the one applied where possible 

across all dose–response analyses. 

 

Changes to the opinion based on this comment. None 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 487. Table 2 shows a lower non-significant (p=0.39) RR of 100% FJ for T2DM in Europe. The external 

validity of the US and Asia studies is questionable. P35-37 Meta-analysis is based on the cohorts KoGES, NHS, NHSII, SUN, 

TLGS. The consumption of SSB was assigned. For the SUN a serving frequency of 0, 1/w and 8/w were assigned and multiplied 

with a standard serving of 200 ml, resulted in a consumption of 0, 29 and 229 ml/day. These estimates are inaccurate. The 

figures of the consumption of SSB (quartiles) for KoGES were 0, 7, 24 and 100 ml/day based on the median of the frequency 

of servings of SSB. KoGES and especially SUN, with the lowest intake range have the highest RR. In ‘normal’ dose-response 

higher intakes correspond to higher risk. Will the Panel downgrade the final certainty to 0? Table A4 shows that consumption 

categories are assigned and not measured. This implies an assumption on the mean/median intake of every category & on a 

standard serving size which results in a very crude assessments of the dose in the dose-response association. These data 

show non-linear dose-response in all the cohorts and absence of an association in HPFS and EPIC since the CI of the RR in 

the highest intake category includes 1. The Panel combined men and women in the EPIC cohort, whereas in the original 

article separate data are presented for CVD. For men and women none of the RR are significant. For Europe, no association 

between the consumption of SSB and CVD mortality. Data from US show a safe level of intake: low consumption levels include 

1.0 in the confidence interval in all 3 cohorts. The dose-response for women shows an anomaly. In the NHS the highest 

consumption category includes 1.0 and is insignificant. Only Q4 is significant. For European women (EPIC) the estimated RR 

in Q5 is lower than in Q4, whereas the consumption of SSB is more than twice as high. Many uncertainties in the dose-

response presented in Fig 17 (P141). Will the Panel conclude to insufficient evidence? 

 

Reply: Results from individual cohorts are discussed in the opinion. Conclusions on dose–response across the BoE are based 
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Contributor/Organisation Comment and Reply 

on the dose–response meta-analysis conducted by EFSA. The advantages of doing a meta-analysis (regression) consist in 

enhancing the precision of the estimates and increasing the overall power to detect an effect (or relationship). Therefore 

looking at the individual observations contradicts the principle of a meta-analysis (regression). The external validity of PCs for 

each exposure and endpoint is discussed in the opinion. 

 

Changes to the opinion based on this comment. None 

Scientific board of 

Knowledge Center Sugar and 

Nutrition (Netherlands) 

Comment 488. Annex M L249-250: The Panel used a Wald-type test to detect departure from a simpler linear 

function whereby linearity had the preference position, while the hypothesis in the protocol was a threshold (= non-linearity). 

According to Khan et al (2019) “A majority of prospective cohort studies investigating diet and disease start with linearity as 

the primary model and denote harm or protective associations to various foods without investigating the subtle relationships 

of disease with dose ranges - which might be non-linear. Their conclusions are focused upon a linear dose–response or an 

extreme comparison of categorical groups (e.g., quantiles) that also implies linearity, while often the associated categorical 

tables suggest non-linearity. Although the linear association might hold true for extreme intakes, ignoring the nuanced 

relationship of the dose range is one reason why the science of nutrition is facing many challenges especially in reporting 

numerous contradictory results using linear analyses.” Will the Panel only conclude that an association is linear when there is 

absolutely no doubt about this and when there is undisputable proof for a linear association? Annex M, Appendix E (P55): 

There were two sensitivity analyses performed for SSBs – while the results are detailed in the main part of Annex M (P13) 

the selection of the studies to be excluded are not further motivated. Khan et al, 2019: https://doi.org/10.1038/s41430-019-

0514-x 

 

Reply: In the meta-analytic dose–response, categorical RRs from individual studies were specifically used to be able to 

model non-linearity. Per unit change RRs from the same studies were used only to summarise individual data results in the 
exploratory sub-group analyses, not for dose–response analyses. In the dose–response meta-analyses, tests were used to 

check whether data support/do not support a departure from linearity with non-linearity modelled applying restricted cubic 

splines with the specific choice of knots. 

 

Changes to the opinion based on this comment. None 
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Contributor/Organisation Comment and Reply 

UNESDA Soft Drinks Europe 

(Belgium) 

Comment 489. Ln 97 Gout appears to have been accorded an exception without reason to the threshold of 3 studies 

to determine effect estimates, which could be seen as a form of bias. This should be reflected in the uncertainty analysis – 

see our comments to section 8.8.4. Ln 237-240 The majority of exposure scores were assigned which increases uncertainty 

in the dose-response analysis. Although the methods used to assign an exposure score when a study reported an open-ended 

range of intakes for a category of intake (usually the highest category of intake) appear to be a standard approach, these 

methods might underestimate the exposure score for the highest dose categories. Extremely high (and often implausible or 

indicative of underlying health issues) consumptions of SSB have been recorded in cohorts reporting the full range of intakes 

in the highest category and where the width of the top quartile exceeds that of the lower quartiles e.g. KoGES – up to 42 

servings/week; HPFS up to 7.5/d; CARDIA up to 20 servings/d, EPIC-Norfolk – up to 3.17 L/d. As the majority of data points 

have been assigned, and noting our concern in assigning high exposures, (green or orange data points in Appendix C of 

Annex M), this should reduce the certainty in the linearity and magnitude of the dose response analysis and be reflected in 

the certainty of the evidence. (See Appendix C of Annex M – for T2DM, HTN and CVD). 

 

Reply:  

Point 1. Gout is not an exception. Conclusions have been reached based on two studies also for pregnancy-related endpoints. 

As explained in the opinion,  The Panel considers that it would be inappropriate to proceed with a comprehensive UA because 

several downgrading factors cannot be assessed with less than three independent studies. The initial level of certainty 

assigned to the relationship is very low (0–15% probability) to reflect the limited BoE available. 

 

Point 2. See reply to comment 486. 

 

Changes to the opinion based on this comment. None 

 

Annex N – Statistical analysis of observational studies on dental caries 
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Contributor/Organisation Comment and Reply 

CEFS – European Association 

of Sugar Manufacturers 

(Belgium) 

Comment 490. P1 L15-30 Not one of the associations in the Iowa Fluoride Study between total sugars, SSB and 

100% fruit juice and a measure of dental caries is significant. Most estimates of the odds ratios (OR) are even below 1. P1 

L32 The exposure is sucrose and that does not allow a conclusion about total sugars. The results of the STRIP-2 study is not 

part of the body of evidence for the association between total sugars and dental caries. P2 L35-44 The results are inconsistent 

and therefore no conclusion can be drawn on an association: insufficient evidence. Most estimates of the risk are even below 

1. P19 L296-301 The figures clearly show the absence of a positive dose-response between total sugars and the measures of 

dental caries. P22 L354-9 The figures clearly show the absence of a positive dose-response between SSB and the measures 

of dental caries. P25 L409-21 The figures clearly show the absence of a positive dose-response between 100% fruit juice and 

the measures of dental caries. P35 L507-8 The OR for the quartiles don’t show a consistent dose-response: Quartile 3 has 

the lowest OR. P39 L541-2 The OR for the quartiles don’t show a consistent dose-response: Quartile 4 has the lowest OR. 

P43 L597-8 The OR for the quartiles don’t show a consistent dose-response: Quartiles 2 and 3 have the lowest OR. P46 L658-

9 The OR for the quartiles don’t show a consistent dose-response: OR for quartile 4 is lower than for quartiles 2 and 3. The 

above results show that the evidence is insufficient to conclude anything about the effect of sugars on dental caries. 

 

Reply: 

The draft opinion accurately reports the results of the Iowa Fluoride Study on total sugars, SSBs and FJ, which indeed did not 

find an association between these exposures and risk of dental caries in children. The Panel also notes that intake of total 

sugars and sugar-containing beverages in this population was high. However, conclusions about the effect of sugars on dental 

caries are drawn based on the totality of the evidence, and not on this study only. 

 

Changes to the opinion based on this comment. None 
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Attachment to comment 3 

How much calories is too much ? How much sugar is too much ? 

 

As recently concluded by the EFSA Panel on Nutrition, despite the 

current available scientific information, supporting an evidence of a 

positive and causal relationship between the intake of dietary sugars 

and the risk of developing chronic metabolic diseases and dental 

caries, the  available data from eligible randomised controlled trials and 

prospective (cohort and nested case-control) studies in humans do not 

allow the setting of a tolerable upper intake level or a safe level of 

intake for dietary sugars.  Besides that it was concluded that there is a 

notable limitation in science based evidence in showing that the energy 

and non-energy contribution (i.e. the molecule-specific effect) of 

dietary sugars to metabolic disease risk could not be systematically 

addressed across studies and endpoints. 

Besides all that, it was also stated that the characterisation of the 

specific (non-energy related) effects of sugars was hampered by the 

limitations of individual studies (e.g. incomplete control for energy in 

RCTs, inadequate control for energy in PCs), and by the disparity of 

available studies in terms of the choice and characterisation of the 

exposure of interest, the measurement of health endpoints, and the 

analytical strategies used for data analysis and control for 

mediators/confounders.  

For total sugars from all sources, RCTs did not allow conclusions 

owing to the complex nature of the exposure. In isocaloric exchange 

with other macronutrients, the available evidence from prospective 
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studies does not support a positive relationship between the intake of 

total sugars  and any of the chronic metabolic diseases or pregnancy-

related endpoints considered.   

Based on all current published data it seems reasonable to conclude 

that more than defining an arbitrary amount in grams, caloric intake 

should be sistematically cut down according to local or individual 

regular consumption. The total amount consumed should be ajusted to 

life style (mainly daily energy expenditure) and cultural values. The first 

and practical recommendation should take into consideration is the 

regular amounts consumed and the portion size of a specific food, 

regardless of their caloric content. Assuming that it is not sugar per se 

the only diet component associated with of public health challenge, as 

demonstrated by the scientific opinion just published but the total 

caloric intake. By selecting small portions of food or reducing the usual 

portions consumed, including the high caloric ones, a more successful 

intervention would be expected. 
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Attachment to comment 11 

CAOBISCO response to the EFSA draft opinion on  the Tolerable Upper Intake Level for dietary 

sugars 

General comments  

We thank EFSA for the work on this opinion and we would like the following general comments 

to be considered: 

- The draft opinion focuses only on SSBs and fruit juices and is unrepresentative of all food 

categories. This needs to be clear in the draft from the onset. 

- Only levels of certainty >75% can be considered as scientifically substantiated. 

- Heterogeneous variables were combined making the results more uncertain. 

- The fact that energy is not addressed should be considered as the major limitation in ascertaining 

the effects of sugars on health outcomes. 
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- When determining the effects of sugars on health outcomes, more consideration should be given 

to the fact that data on intakes below 10 E% and above 30 E% are scarce. 

- Based on the scientific evidence and biological plausible mechanisms, it is not appropriate to 

justify linearity over the full dose-response relationship.  

- More clarity is needed related to total sugars, added sugars and free sugars and energy intake 

and diet quality. SSB was noted to have a causal and positive relationship with many chronic 

disease endpoints, but the evidence demonstrating the link to sugar content rather than to energy 

intake is limited. SSB are often predictors of increased energy intake. Rather than sugars 

themselves having a causal and positive relationship with chronic diseases, could other 

confounders like diet quality, caloric intake, BMI, etc, play a role?  

- Several of the available data come from US and Mexico where consumption of SSB is different 

from Europe. In fact, some of the observed effects are seen at consumption levels that are 

unrealistic in Europe. 

-There are numerous health outcomes for which the level of certainty for a causal link with sugars 

intakes is moderate, or even low and this should be better reflected in the communication tools 

so that readers understand the level of uncertainty associated. In addition, the infographic states 

that added and free sugar intakes are recommended to be kept as low as possible, however the 

“EFSA Explains’’ document states that ‘’uncertainty is high regarding intakes of added/free sugars 

and the risk of developing chronic diseases’’. These statements seem contradictory as on one 

hand there is a call to keep added/free sugar intake low, but on the other hand the uncertainty is 

high. 
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Attachment to comment 14 

Position on the definition of added sugars and 

their declaration on the labelling of foodstuffs 

for Spain 

Introduction and justification 

High consumption of sugars by both children and adults is associated with an increased 
prevalence of some chronic non-communicable diseases (CND), especially overweight and 

obesity, dental caries, metabolic syndrome, type 2 diabetes and cardiovascular diseases (1). This 

has motivated many agencies and authorities of food security and nutrition around the world 

to establish recommendations to limit its consumption (2-6). There are many terms used to 

describe food sugars and their components: sugar(s), total sugars, total available sugars, free 
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sugars, added sugars, refined sugar(s), simple sugars, discretionary sugar, intrinsic sugars, 

extrinsic sugars and non-dairy extrinsic sugars (7). 

The existence of these numerous definitions and their use in different countries has led to a 

large literature on sugar intakes that limits comparisons between countries and analysis of 
trends over time. Similarly, the possibilities of comparing intakes with recommendations and of 

establishing links between intake and risk factors for NCDs are consequently limited. 

Definitions and recommendations in developed countries' dietary guidelines for sugars, and for 

free sugars and added sugars in foods, vary significantly. Anyhow, the variability is greater in the 

terminology referring to definitions than that related to intake recommendations. On the other 

hand, surprisingly few countries have so far regulated the mandatory labelling of added sugars. 

United States of America (2) and Mexico (3) have defined added sugars and make it compulsory 

to include them in the labelling of foodstuffs under the heading of carbohydrates, after the total 

sugars (2,3). 

With this background, the aim of the present document is to update a position on the 

definition of added sugars and to establish the basis for their declaration on the labelling of 

foodstuffs, applicable to the Spanish territory. 

Recommendations from national and international sugar intake agencies 

In general, all countries, either directly through their food legislation or through dietary 

guidelines, recommend reducing sugar consumption, although only some set amounts or 

quantity limits on the recommended daily sugar intake (4). 

The World Health Organization (WHO) in 2003 established, as part of the Technical Report on Diet, 

Nutrition and Chronic Diseases, nutrient intake targets for the population as a percentage of total 

energy (6). For sugars, it set targets based on the maximum daily amount of 'free sugars', defined 

as “sugars included monosaccharides and disaccharides added to foods and beverages by the 

manufacturer, cook or consumer, and sugars naturally present in honey, syrups and fruit juices and 

fruit juice concentrates”, excluding lactose naturally present in milk and dairy products. This target 

was set at a maximum of 10% of total energy from the daily intake of the diet. If a daily intake of 

2,000 kcal is considered, it would be equivalent to 50 g of free sugars per person per day (as defined 

by the WHO) (6). This previous recommendation, determined as "strong", was ratified by the WHO 

itself in 2015, with the same denomination of "free sugars". In this case, a "conditional 

recommendation" was also included, set at less than 5% of the energy from free sugars, which 

would mean, for a 2,000 kcal diet, about 25 g/person/day (8). 

In the case of the United States of America, the 2015-2020 dietary guidelines proposed by the 

U.S. Department of Health and Human Services and the U.S. Department of Agriculture (USDA) 

include different limitations for achieving a healthy eating pattern, one of which is the content of 
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added sugars. These components are of concern to public health in the United States of America 

and the limits specified can help people achieve healthy eating patterns without deviating from 

energy limits. In this respect, it is recommended that less than 10 % of daily calories from added 

sugars should be consumed (2). Subsequently, in 2018, the Food and Drug Administration (FDA) 

approved the mandatory inclusion of the declaration of added sugars on the label, as a section 

included in the nutrition information under the heading of carbohydrates, after the point of total 

sugars, as can be clearly seen by comparing an earlier label with one after 2018 (Figure 1) (9-12). 

 

At the same time, it provides a definition for added sugars: "includes sugars that are added during 

food processing (such as sucrose or dextrose), foods packaged as sweeteners (such as table 

sugar), sugars from syrups and honey, and sugars from juice of fruit or vegetable concentrates" 

(9-12). These do not include the natural sugars found in milk, fruit, and vegetables. The maximum 

daily value for added sugars is stated at 50 grams per day based on a 2,000 kcal per day diet. 

The U.S. Department of Health and Human Services and the U.S. The Department of Agriculture 

has approved a first draft of the 2020-2025 dietary guidelines for the United States population in 

July 2020 (13). The importance of the type of sugars falls on sugars added, as they are on which 

you can act to clearly reduce your intake, like those in force for the 2015-2020 period (9). 

In addition, the definition and new recommendation of daily intake of added sugars is included. 

Thus, it states that “added sugars” are the sugars that are added during the processing of food 

products (such as sucrose or dextrose), packaged or table sugar (sugar cubes or envelopes), sugars 
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from syrups and honey. and sugars from fruit or vegetable juice concentrates (13). They do not 

include the sugars that are naturally present in milk and dairy, fruits, and vegetables (13). The 

recommendation of the maximum amount of daily intake in this first draft the USDA lowered it to 

6% of the total energy intake, which for a diet of 2,000 kilocalories, would be 30 grams of added 

sugars (13). 

The Dietary Guidelines for Americans have been definitively approved by the USDA in December 

2020, maintaining a recommendation for an added sugar intake below 10% of kilocalories, which 

implies that on the labelling of food products in the USA, 10% is maintained as the reference intake 

for added sugars for a diet of 2,000, which represents a quantity of 50 g (14). 

Another example related to the definitions of sugars, which have recently been approved and 

published and the regulations that provide for them have entered into force, is the case of Mexico. 

On March 27th, 2020, the Ministry of Economy, the Ministry of Health and the Federal Commission 

for the Protection of Health Risks, through the amendment of the official Mexican Standard NOM-

051-SCI/SSA1-2010, on general labelling specifications for pre-packaged food and non-alcoholic 

beverages - Commercial and Health Information, published on 5 April 2010, has included in the 

amendment to the labelling standard their definition for added sugars: "free sugars added to food 

and non-alcoholic beverages during industrial processing". For free sugars, it is proposed: 

“monosaccharides and disaccharides available, added to food and non-alcoholic beverages by the 

manufacturer, plus sugars naturally present in honey, syrups and fruit or vegetable juices” (3). The 

same standard states that the amount of available carbohydrates shall be reflected on the 

labelling, in the nutrition information, indicating the corresponding content of total sugars and 

added sugars (3). 

In 2009, at the request of the European Commission, the European Food Safety Authority (EFSA) 

panel on dietetic products, nutrition and allergies published a scientific opinion related of labelling 

reference intake values for selected nutritional elements including total sugars established a 

daily reference intake of 90 g of total sugars per day, referred to in the nutrition information on 

food labels, which would correspond to an amount of 18% of the calories from sugars in a diet 

of 8,400 kJ or 2,000 kcal/day. The proposal was approved based on an average value of a range 

of total sugar intake for European Union countries of 17-26% of total energy intake (5). In this 

case, the content of total sugars included so-called intrinsic sugars (naturally present in foods 

and beverages such as fruits, vegetables, cereals, lactose in milk and dairy products) and added 

sugars. According to the same published Scientific Opinion, the limit of intake of added sugars, 

for different authorities worldwide, is 10%, although there are others who indicate that the 

intake of added sugars or certain foods with added sugars should be limited, but do not set a 

recommended maximum limit (5). 

In the case of the European Union, reference intakes (percentage of total energy) for 

carbohydrates and dietary fibre were set for the first time in 2010, together with other nutrients, 

in the first case at 45-60%. However, because of the high frequency of sugar intake from food 

and beverages and its potential to increase the risk of dental caries, it was indicated that a 

reduction in sugar consumption should be recommended, but at that time there was insufficient 

data to set an upper limit for the intake of sugars, in particular added sugars (15). 
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The EFSA, for the so-called free sugars, approved an institutional statement, as a basis for the 

protocol for the elaboration of a scientific opinion to establish the upper tolerable level of dietary 

intake of sugars, including in the definition of free sugars lactose and galactose, in addition to the 

rest of monosaccharides and disaccharides already covered by other definitions of free sugars 

(16). This situation would occur in milk, dairy products and fermented milks containing lactose 

and in those dairy products and fermented milks in which the lactose, either by the action of 

lactase or by the action of micro-organisms, has been hydrolysed and contains both glucose and 

galactose. However, it should also be noted that, in jams and marmalades, processing the fruit 

also releases the disaccharides and monosaccharides present in the fruit and which are not 

bound or present in cell structures, so that sucrose, glucose and fructose would behave as free 

sugars. 

Finally, for EFSA, in 2010, the scientific opinion on reference dietary intake values for 

carbohydrates and dietary fibre states that "added sugars" is the term that describes "sucrose, 

fructose, glucose, starch hydrolysates (glucose syrup, high fructose syrup) and other isolated 

sugars used in preparations or added in the processing and preparation of foodstuffs" (15). 

Recently, Amoutzopoulos et al. 2020 have established that definitions of sugars, added sugars 

and free sugars should be set for use in dietary guidelines in the United Kingdom, based on the 

definitions established by EFSA, WHO and SCAN (17). According to their results, they concluded 

that the differences between the intake of added sugars and free sugars are large, and for this 

reason the use of the definitions of each of the two groups needs to be taken into consideration 

to monitor sugar intake and its relationship with public health (17). 

 In the case of the AESAN Scientific Committee, in 2014 the definition of free sugars was that 

contemplated in 2003 by the WHO, included in the report on nutritional and physical activity 

objectives and recommendations for obesity in the 2014 NAOS strategy (18). In the case of added 

sugars, the AESAN Scientific Committee states in the same report that "they are those taken 

separately or used as ingredients in processed or prepared foods (e.g., white sugar, brown sugar, 

unrefined sugar, corn syrups, malt syrup, maple syrup, fructose sweeteners, liquid fructose, 

honey, molasses, anhydrous dextrose and crystallized dextrose. It may also contain 

oligosaccharides" (18). 

The Scientific Committee of the Spanish Agency for Food Safety and Nutrition (AESAN), in its very 

recent report on the review and updating of the dietary recommendations for the Spanish 

population, collects information and data on dietary guides from the United States of America, 

China, Finland, Norway, Sweden, the United Kingdom, Germany, the Netherlands, France, 

Portugal and Spain, in which the variability of definitions and recommendations is evident, from 

sugar, total sugars, added sugars and free sugars (4). In this report, a recommendation has been 

included to consume free sugar below 10% of total energy intake, as a target for a healthy diet. 

To obtain greater benefits it is recommended to reduce its consumption to less than 5% of total 

calorie intake (4). Perhaps in this case, it would be appropriate to unify the messages on 

recommendations for the consumer, which should be made based on simple and direct messages 

on quantity expressed in grams, and for the health professionals, where the information should 
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be set out in percentages of dietary intake based on the individualised calculation of each 

person's diet. 

The Scientific Committee of AESAN includes in the conclusions some recommendations for the 

Spanish population within which it is indicated as one of them that for added sugars, as in the 

case of sugar, an amount lower than 30 g/day is established avoiding foods and beverages with 

added sugars. It also mentions that, in addition to following the dietary recommendations 

proposed by that Scientific Committee, the WHO recommendations are partly taken on board, 

and it is recommended that the consumption of free sugars should be less than 10% of the total 

calorie intake which forms part of a healthy diet. To obtain greater benefits it is recommended 

that their consumption be reduced to less than 5 % of total calorie intake (4). A single type of 

message may be an appropriate public health action, as has been the case with the adoption of 

the salt declaration instead of the sodium declaration since the adoption of Regulation 

1169/2011, since addressing a single message content to the consumer has raised awareness of 

salt, leading to a reduction in sodium consumption, excessive intake of which has been shown to 

have negative health-related effects (19). 

According to the results compiled from the few studies available and with a sufficiently valid 

methodology, in order to be able to assess which would be the most appropriate 

recommendation for the range of added sugar intake for the Spanish population, it may range 

from 10%, which up to now is the most common value used in the countries that have 

incorporated the recommendation for dietary intake, to 7%, which is the value obtained in 2017 

in the scientific study ANIBES, a dietary survey representative of the whole of Spain and for the 

population between 9 and 75 years of age (20). However, whenever possible, it would be highly 

advisable to establish maximum consumption recommendations according to age groups and 

physiological situations, as the effects on health may differ very markedly. 

Regarding the reference intakes for the Spanish population regarding carbohydrates, in 2019 the 

Scientific Committee of the AESAN (21) adopted the same that had previously been approved by 

the EFSA for the population of the European Union (15), these being 45-60% of the calories in 

the total diet. 

Lastly, in the plan for improving AESAN and the food industry that was agreed upon and approved 

in 2017 under the NAOS strategy, coordinated action to reduce sugars has been implemented on 

added sugars. For this reason and for future, it would be essential to have information on them 

in the labelling of food products so that calculations are as reliable as possible, both on the 

amount present in food and beverages and on the reduction of added sugars in them (22). 

Conclusions and recommendations 

- For total sugars, it is proposed that the definition should be established as the sum of naturally 

occurring sugars plus added sugars in food and beverages. 
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- In the case of naturally occurring sugars, these would be the disaccharides and 

monosaccharides which are an intrinsic part of the food and beverages. 

- In relation to the definition of added sugars, it is proposed: all monosaccharides and 

disaccharides added to food products in their manufacturing and culinary preparation processes, 

which are reflected in the list of ingredients. Their total amount should be indicated in the 

nutritional information in the section on carbohydrates after the point "of which sugars", this 

information being structured in the way that is reflected in table I. 

- It is necessary and urgent to be able to unify the criteria for the use of added sugars as an 

ingredient and nutritional information. 

- It is proposed to include the declaration of added sugars in the nutritional information on food  

product labelling, not only to know their quantity, but also as a valid tool for actual intake 

calculations in the Spanish population. 

- To establish recommendations for maximum daily intake of added sugars in all food guides for 

the Spanish population, as well as to strengthen food product reformulation programmes to 

reduce the content of added sugars and to help policies and strategies to reduce and prevent 

overweight and obesity. 

- The declaration of added sugars in the nutritional information on food product labelling will 

help the consumer to know the quantity of food and drinks, and thus be able to make appropriate 

and responsible purchasing decisions, especially in risk groups and populations in which 

preventive weight control and reduction actions are carried out. 

- According to the content of added sugars present in food and drinks, it is proposed to establish 

icons that call attention, under appropriate limit criteria, to whether a food product has a low, 

medium, or high content of added sugars. 

Table I. Nutritional Information for sugars and added sugars per 100 g/100 ml 

Carbohydrates X (g) Y %RI. RI= [225 g-300 g (45-60 %)] 

  of which sugars X (g) Y %RI. RI= [ 90 g (18 %)] 

  of which added sugars X (g) Y %RI. RI= [35 g (7 %)] 

RI= Reference Intake for adult (8,400 kJ/2,000 kcal) 
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http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 393 EFSA Journal 2022;20(2):7074 

 

12. Anna Bach-Faig 

Profesora Estudios Ciencias de la Salud. Universitat Oberta de Catalunya. Vocal de 

Alimentación y Nutrición, Colegio Oficial de Farmacéuticos de Barcelona. 

13. Inmaculada Bautista Castaño 
Instituto Universitario de Investigaciones Biosanitarias (IUIBS) de la Universidad de las 

Palmas de Gran Canaria. Ciber of Obesity and Nutrition Pathophysiology (CIBEROBN), 

Instituto de Salud Carlos III de Madrid. 

14. Laura Bermejo López 

Profesora Ayudante Doctor. Departamento de Nutrición y Ciencia de los Alimentos. 

Facultad de Farmacia, Universidad Complutense de Madrid. 

15. Josep Bernabeu Mestre 

Catedrático de Historia de la Ciencia de la Universidad de Alicante. Director académico de 

la Cátedra Carmencita de Estudios del Sabor Gastronómico. Director académico del Centro 

de Gastronomía del Mediterráneo UA-Dénia (GASTERRA. Alicante. 

16. Raquel Blasco Redondo 

Doctora en Medicina y Cirugía por la Universidad de Valladolid. Médico especialista en 
Medicina Interna. Responsable de la Unidad de Medicina Interna y Nutrición del Centro 

Regional de Medicina. Deportiva de la Junta de Castilla y León. Profesora de la Facultad 

de Medicina de la Universidad de Valladolid. 

17. Luis Blesa Baviera 
Pediatra Especialista en Gastroenterología y Nutrición Infantil. Vocal del Comité de Nutrición 
y Lactancia Materna de la Asociación Española de Pediatría y del Grupo de Trabajo 

Gastroenterología y Nutrición de la Asociación Española de Pediatría de Atención Primaria. 

Presidente de la Sociedad Valenciana de Pediatría. 

18. Lourdes Bosch Juan 

Profesora en el área de Nutrición y Bromatología. Departamento de Farmacia. Facultad 

Ciencias de la Salud. Universidad Cardenal Herrera CEU de Valencia. 
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Centro de Investigación en Nutrición. Universidad de Navarra. 

31. Lidia Daimiel Ruiz 

Nutrición de Precisión en Obesidad. Responsable del Grupo de Control Nutricional del 
Epigenoma IMDEA Alimentación. Profesora Asociada. Facultad Farmacia, Universidad 

San Pablo CEU de Madrid. 
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32. Eduardo Doménech Martinez 

Catedrático de Pediatría (jubilado). Profesor Honorario de la Universidad de La Laguna. 

Facultad de Ciencias de la Salud, Universidad de la Laguna. 

33. Ramón Estruch 

Consultor Senior. Instituto de Medicina y Dermatología, Hospital Clinic de Barcelona. 
Profesor Asociado de Medicina. Universidad de Barcelona. Director del Grupo de 

Investigación sobre Nutrición, Factores de Riesgo Vascular y Envejecimiento. Instituto 
de Investigación Augusto Pi i Sunyer, IDIBAPS Barcelona. Director Científico de la 

Fundación Dieta Mediterránea. 

34. Violeta Fajardo Martín 

Profesora Adjunta. Departamento de Ciencias Farmacéuticas y de la Salud. Facultad de 

Farmacia. Universidad San Pablo CEU de Madrid. 

35. Alfredo Fernández Quintela 
Profesor Titular de Nutrición y Dietética. Departamento de Farmacia y Ciencias de los 

Alimentos. Facultad de Farmacia, Universidad del País Vasco/Euskal Herriko 

Unibertsitatea, Vitoria. 

36. Luis Fontana Gallego 

Catedrático de Bioquímica y Biología Molecular Departamento de Bioquímica y Biología 

Molecular 2 Facultad de Farmacia, Universidad de Granada. 

37. Luis Franco Bonafonte 

Coordinador. Unidad de Medicina del Deporte. Hospital Universitario Sant Joan de Reus. 

Profesor Asociado. Facultad de Medicina. Universitat Rovira i Virgili de Reus. Miembro del 

Grupo de Nutrición de la Sociedad Española de Medicina del Deporte. Secretario General 

de la Sociedad Española de Medicina del Deporte. 

38. Giuseppe Fregapane 

Catedrático de Nutrición y Bromatología. Departamento de Química Analítica y Tecnología 

de Alimentos. Universidad de Castilla-La Mancha. 

39. Marta Garaulet 

Dra. en Farmacia. Catedrática de Fisiología de la Universidad de Murcia. Scientist in Brigham 

and Women´s Hospital (Harvard University). 

40. Francisco Javier García Alonso 

Profesor Titular de Universidad. Departamento de Tecnología de los Alimentos, Nutrición y 

Bromatología, Normalización y Legislación Alimentaria. Universidad de Murcia. 

41. Camino García Fernández 

Catedrática de Nutrición y Bromatología. Directora del Instituto de Ciencia y Tecnología de 

los Alimentos. Universidad de León. 

42. Ángela García González 
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Profesora Adjunta. Departamento de Ciencias Farmacéuticas y de la Salud. Facultad de 

Farmacia. Universidad San Pablo-CEU de Madrid. 

43. Teresa García Lacarra 

Catedrática de Nutrición y Bromatologia. Departamento de Nutrición y Ciencia de los 

Alimentos. Facultad de Veterinaria. Universidad Complutense de Madrid. 

44. Pedro Pablo García Luna 

Responsable Unidad de Nutrición Clinica. Hospital Universitario Virgen del Rocio. 

Profesor Asociado Medicina. Facultad Medicina de Sevilla. Presidente de la Sociedad 

Andaluza de Nutrición Clinica y Dietética (SANCYD). 

45. Mª Carmen García Parrilla 

Catedrática de Nutrición y Bromatologia. Facultad de Farmacia. Universidad de Sevilla. 

46. Aquilino García Perea 

Dr. En Farmacia y Grado de Nutrición Humana y Dietética. Vocal Nacional de Alimentación 

del Consejo General de Colegios de Farmacéuticos de España. Académico correspondiente 

de la Real Academia de Farmacia de Cataluña. Académico de número y de honor de la 

Academia Española de Nutrición y Dietética. Profesor Universidad Isabel I de Burgos. 

47. Belén García-Vilanova Ruiz 

Catedrática de Nutrición y Bromatologia, Facultad de Farmacia. Universidad de Granada. 

48. María Garriga García 

Doctora en Ciencias de la Salud. Grado en Nutrición Humana y Dietética. Licenciatura 
en Ciencia y Tecnologia de los Alimentos. Dietista Nutricionista. Servicio de Endocrino 
y Nutrición Hospital Universitario Ramón y Cajal de Madrid. Académico de número de 

la Academia Española de Nutrición y Dietética. 

49. Ángel Gil Hernández 

Catedrático de Bioquimica y Biologia Molecular. Facultad de Farmacia, Universidad de 

Granada. Presidente de la Fundación Iberoamericana de la Nutrición (FINUT). 

50. Mercedes Gil Campos 

Profesora Titular de Pediatria. Universidad de Córdoba. Coordinadora de la Unidad de 
Metabolismo e Investigación Pediátrica. Hospital Reina Sofia de Córdoba. Coordinadora del 
grupo de Metabolismo Infantil. Instituto Maimónides de Investigación Biomédica de 

Córdoba. CIBEROBN. 

51. Carmen Gómez Candela 

Jefe Unidad de Nutrición Clinica. Hospital Universitario la Paz. Instituto de investigación 

IDIPAZ. Directora grupo NUTRINVEST. Universidad Autónoma de Madrid. 

52. Aranzazu Gómez Garay 

Profesora Titular de Universidad. Facultad de Biologia. Universidad Complutense de 

Madrid. 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 397 EFSA Journal 2022;20(2):7074 

 

53. Carolina Gómez Llorente 
Profesora Titular de Universidad. Facultad de Bioquimica y Biologia Molecular II. Facultad 

de Farmacia. Instituto de Nutrición y Tecnologia de los Alimentos “José Mataix”. Centro de 

Investigaciones Biomédicas (CIBM). Universidad de Granada. 

54. Isabel González Alonso 
Titular de Universidad. Departamento de Nutrición y Ciencia de los Alimentos 
(Nutrición, Bromatologia, Higiene y Seguridad Alimentaria). Facultad de Veterinaria. 

Universidad Complutense de Madrid. 

55. Rafael González de Caldas Merchal 

Unidad de Gastroenterologia, Hepatologia y Nutrición Pediátrica. Hospital Reina Sofia de 

Córdoba. 

56. María Purificación González González 

Profesora Adjunta de Nutrición y Bromatologia. Departamento de Ciencias Farmacéuticas 

y de la Salud. Facultad de Farmacia. Universidad San Pablo CEU de Madrid. 

57. Marcela González-Gross 

Dra. En Farmacia. Catedrática de la Universidad Politécnica de Madrid. 

58. Elvira Larqué Daza 

Catedrática de Fisiologia. Universidad de Murcia. Secretaria Sociedad Española de Nutrición 

(SEÑ). 

59. Isabel Goñi Cambrodón 
Catedrática de Universidad. Departamento de Nutrición y Ciencia de los Alimentos. 

Facultad de Farmacia. Universidad Complutense de Madrid. Responsable del Grupo de 

Investigación consolidado NuSaGa (Nº 950574), Nutrición y Salud Gastrointestinal. 

60. Eva Hierro Paredes 

Profesora Titular de Tecnologia de los Alimentos. Departamento de Farmacia Galénica y 

Tecnologia Alimentaria. Facultad de Veterinaria. Universidad Complutense de Madrid. 

61. Ángel Lanas Arbeloa 

Catedrático de Medicina. Universidad de Zaragoza. Jefe de Servicio de Aparato Digestivo. 

Hospital Clinico Universitario Lozano Blesa de Zaragoza. 

62. Yannick Le Baut Ayuso 
Graduado en Nutrición Humana y Dietética. Colaborador Honorifico del Departamento 

de Bioquimica y Biologia Molecular. Facultad de Medicina. Universidad Complutense 

de Madrid. 

63. Rosaura Leis Trabazo 

Profesora Titular de Pediatria. Universidad de Santiago de Compostela. Coordinadora de la 

Unidad de Gastroenterologia, Hepatologia y Nutrición Pediátrica del Hospital Clinico 
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Universitario de Santiago. IP del GI Nutrición Pediátrica del Instituto de Investigación Sanitaria 

de Santiago. Directiva de la Sociedad Española de Gastroenterologia, Hepatologiay Nutrición 

Pediátrica. Miembro del Comité de Nutrición de la Asociación Española de Pediatria. 

64. Mercedes López Pardo 

Enfermera Máster en Metodologia de la Investigación en Ciencias de la Salud. Educadora en 

Nutrición de la Unidad de Gestión Clinica del Hospital Reina Sofia de Córdoba. Profesora 

Asociada de la Facultad de Medicina y Enfermeria. Universidad de Córdoba. Coordinadora de 

grupo de Investigación de Diagnósticos Enfermeros en Nutrición (DEN). Vocal de Federación 

Española de Sociedades de Nutrición, Alimentación y Dietética (FESNAD) en Representación de 

la Asociación Enfermeras de Nutrición y Dietética. 

65. Ana M. López Sobaler 

Catedrática de Nutrición y Bromatolog ia. Directora del Departamento de Nutrición y 
Ciencia de los Alimentos. Facultad de Farmacia. Universidad Complutense de Madrid. 

66. Mª del Carmen Lozano Estevan 

Vocal de Alimentación y Nutrición del Colegio Oficial de Farmacéuticos de Madrid. Jefa de 
Estudios de Farmacia. Universidad Alfonso X el Sabio de Madrid. 

67. Luis Miguel Luengo Perez 

Profesor Titular de Endocrinolog ia y Nutrición Cl inica. Departamento de Ciencias 
Biomédicas. Facultad de Medicina. Universidad de Extremadura. 

68. Pedro Manonelles Marqueta 

Médico especialista en Medicina de la Educación Fisica y el Deporte. Catedrático Extraordinario 

en Medicina del Deporte. Universidad Católica San Antonio de Murcia (UCAM). Presidente de 

la Sociedad Española de Medicina del Deporte (SEMED). 

69. Ascensión Marcos Sánchez 

Profesora de Investigación. Consejo Superior de Investigaciones Cientificas. Presidenta de la 
International Society for Immunonutrition. 

70. Abel Marine Font 

Catedrático emérito jubilado de Nutrición y Bromatolog ia. Campus de la Alimentación. 
Facultad de Farmacia y Ciencias de la Alimentación. Universitat de Barcelona. 

71. María Dolores Marrodán Serrano 

Directora del Grupo de Investigación EPINUT-UCM. Facultad de Medicina. Universidad 

Complutense de Madrid. Vicepresidenta de la Sociedad de Dietética y Ciencias de la 

Alimentación. Vicepresidenta de la Sociedad Internacional de Antropometria Aplicada al 

Deporte y la Salud. 

72. Carmen Martín Salinas 

Profesora. Departamento de Enfermeria. Facultad de Medicina. Universidad Autónoma de 
Madrid. Presidenta de la Asociación de Enfermeras de Nutrición y Dietética. 
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73. Pilar Martin Escudero 

PDI. Escuela de Medicina del Deporte. Facultad de Medicina, Universidad Complutense de 
Madrid. 

74. Olga Martinez Augustin 

Catedrática de Bioquímica y Biología Molecular. Departamento de Bioquímica y Biología 

Molecular II. CIBERehd. Instituto de Nutrición y Tecnología de los Alimentos “José Matiax”. 

Instituto Biosanitario de Granada. Universidad de Granada. 

75. Rosa Maria Martinez Garcia 

Profesora Doctora de Fisiología Humana. Facultad de Enfermería. Universidad de Castilla La 

Mancha. Profesora de Nutrición en Programa de Mayores “José Saramago” y Coordinadora de 

Universidad Saludable del Campus de Cuenca. Universidad de Castilla La Mancha. 

76. Emilio Martinez de Victoria Muñoz 

Catedrático de Fisiología. Instituto de Nutrición y Tecnología de Alimentos (INYTA). 
Universidad de Granada. Expresidente del Comité Científico de AESAN/AECOSAN. 

77. Elena Martinez Sanz 

Profesora Contratado Doctor. Departamento de Anatomía y Embriología. Facultad de  
Medicina. Universidad Complutense de Madrid. 

78. Milagros Mateos Otero 

Profesora Titular de Tecnología de los Alimentos. Facultad de Veterinaria. Universidad  
Cardenal Herrera CEU de Valencia. 

79. Inmaculada Mateos-Aparicio Cediel 

Profesora Contratado Doctor. Departamento de Nutrición y Ciencia de los Alimentos.  
Facultad de Farmacia. Universidad Complutense de Madrid. 

80. Pilar Matia Martin 

Doctora en Medicina. Especialista en Endocrinología y Nutrición. Hospital Clínico San Carlos 

de Madrid. Profesora Asociada en Ciencias de la Salud. Universidad Complutense de Madrid. 

81. Maria Dolores Mesa Garcia 

Profesora Titular de Universidad del Departamento de Bioquímica y Biología Molecular II. 

Facultad de Farmacia. Red de Salud Materno Infantil y del Desarrollo III Instituto de Nutrición y 

Tecnología de los Alimentos “José Mataix” (INYTA). Centro de Investigación Biomédica. 

Universidad de Granada. 

82. Guillermo Molina Recio 

Profesora Contratado Doctor en Nutrición y Dietética. Departamento de Enfermería, 

Farmacología y Fisioterapia. Universidad de Córdoba. Investigador responsable del grupo de 

Estilos de Vida, Innovación y Salud. Instituto Maimónides de Investigación Biomédica de 

Córdoba (IMIBIC). 
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83. Susana Monereo Mejías 
Jefe de Servicio de Endocrinología y Nutrición. Hospital General Universitario Gregorio 

Marañón. Secretaria General de la Sociedad Española para el Estudio de la Obesidad 

(SEEDO). 

84. Ana Montero Bravo 

Profesora Titular de Nutrición y Bromatología. Dpto. Ciencias Farmacéuticas y de la Salud. 
Facultad de Farmacia. Universidad San Pablo CEU de Madrid. 

85. Luis A. Moreno Aznar 
Catedrático de Universidad. Universidad de Zaragoza. 

86. Carlos Moreno Pascual 

Profesor Departamento Enfermería y Fisioterapia. Servicio de Medicina y Fisioterapia del 
Deporte. Clínica FISIOENUSAL. Universidad de Salamanca. 

87. Rafael Moreno Rojas 
Catedrático de Nutrición y Bromatología. Universidad de Córdoba. Director de la Cátedra 
de Gastronomía de Andalucía. 

88. José Manuel Moreno Villares 
Director del Departamento de Pediatría. Clínica Universidad de Navarra. Coordinador del 
Comité de Nutrición de la Asociación Española de Pediatría (AEP). 

89. Juana María Morillas Ruiz 

Departamento de Nutrición y Tecnología de la Alimentación. Facultad de Ciencias de la 
Salud. Universidad Católica San Antonio de Murcia. 

90. Beatriz Navia Lombán 

Profesora Titular del Departamento de Nutrición y Ciencia de los Alimentos. Facultad de 
Farmacia. Universidad Complutense de Madrid. 

91. María Teresa Nestares Pleguezuelo 
Profesora Titular. Departamento de Fisiología. Instituto de Nutrición y Bromatología 
de los Alimentos “José Mataix” (INYTA). Centro de Investigación Biomédica (CIBM). 

Universidad de Granada. 

92. Begoña Olmedilla Alonso 

Investigadora Científica. Consejo Superior de Investigaciones Científicas. 

93. Dolores del Olmo García 

Facultativo Especialista de Endocrinología y Nutrición. Hospital Universitaria Severo Ochoa 
de Leganés. Madrid. 

94. Gabriel Olveira Fuster 

Jefe de Sección de Endocrinología y Nutrición. Hospital Regional Universitario de Málaga. 
Profesor Titular. Universidad de Málaga. Instituto de Investigación Biomédica de Málaga. 
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95. Francisco Javier Ordoñez 

Catedrático de Anatomía y Embriología Humana. Director de la Escuela de Medicina del 
Deporte. Universidad de Cádiz. 

96. Rosa Maria Ortega Anta 

Catedrática de Universidad. Departamento de Nutrición y Ciencia de los Alimentos. 
Facultad de Farmacia. Universidad Complutense de Madrid. Responsable del Grupo de 
Investigación Consolidado VALORNUT (920030): Valoración Nutricional de Individuos y 
Colectivos. Metodología y Aplicaciones. 

97. Nieves Palacios Gil de Antuñano 

Médico especialista en Endocrinología y Nutrición y en medicina de la Educación Física 

y el Deporte. Jefe Unidad de Medicina, Endocrinología y Nutrición. Centro de Medicina 
del Deporte. Agencia Española de Protección de la Salud del Deportista. 

98. Samara Palma Milla 

Doctor en Medicina, especialista en Endocrinología y Nutrición. Hospital Universitario La 
Paz. Madrid. Profesora asociada Universidad Autónoma de Madrid. 

99. Andreu Palou 

Catedrático de Bioquímica y Biología Molecular. Director del Laboratorio de Biología 
Molecular, Nutrición y Biotecnología. Universidad de las Islas Baleares (UIB) y CIBER 

Fisiopatología de la Obesidad y Nutrición (CIBEROBN). 

100. Teresa Partearroyo Cediel 

Profesora Titular de Nutrición y Bromatología. Departamento de Ciencias Farmacéuticas y 
de la Salud. Facultad de Farmacia. Universidad San Pablo CEU de Madrid. 

101. Mónica Pascual Arce 

Profesora de Fisiología y Nutrición. Departamento de Ciencias Biomédicas. Facultad de 
Ciencias de la Salud. Universidad Cardenal Herrera CEU de Valencia. 

102. Rosario Pastor Martin 

Doctora en Nutrición. Coordinadora del Grado en Nutrición Humana y Dietética.  
Universidad Católica de Ávila. 

103. Consuelo Pedrón Giner 

Doctora en Medicina, especialista en Pediatría. Sección de Gastroenterología y Nutrición 
Pediátrica. Hospital Infantil Universitario Niño Jesús de Madrid. 

104. Dolores Pérez Cabrejas 

Licenciada y Doctora en Veterinaria. Catedrática del Área de Tecnología de los Alimentos. 
Universidad de Zaragoza. 

105. Lourdes Pérez-Olleros Conde 

Profesora Titular de Universidad. Departamento de Nutrición y Ciencia de los Alimentos. 
Facultad de Farmacia. Universidad Complutense de Madrid. 
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106. Carmen Pérez Rodrigo 

Profesora de Fisiologia Médica. Departamento de Fisiologia. Facultad de Medicina y 

Enfermeria. Euskal Herriko Unibertsitatea/Universidad del Pais Vasco. Presidenta 

Sociedad Española de Nutrición Comunitaria (SENC). 

107. Begoña Pérez Villarreal 

Directora EIi Food CLC South, Madrid. 

108. Mª Jesús Periago Castón 

Catedrática de Nutrición y Bromatologia. Profesora de Higiene, Inspección y Control 

Alimentario, y Seguridad Alimentaria. Departamento de iecnologia de los Alimentos, 

Nutrición y Bromatologia. Faculta de Veterinaria. Universidad de Murcia. 

109. Catalina Picó Segura 

Catedrática de Bioquimica y Biologia Molecular. Laboratorio de Biologia Molecular, 

Nutrición y Biotecnologia (Grupo de Nutrigenómica y Obesidad). Universidad de las 

Islas Baleares. 

110. Beatriz Pintos López 

Profesor Contratado Doctor. Unidad Docente de Fisiologia Vegetal. Departamento de 

Genética, Fisiologia y Microbiologia. Facultad de Biologia. Universidad Complutense 
de Madrid. 

111. Julio Plaza-Diaz 

Postdoctoral researcher. Children’s Hospital of Easterm Ontario Researcher Institute de 
Otawa. Canadá. 

112. Francisco José Pomares Gómez 

Endocrinologia y Nutrición. Hospital Universitario Sant Joan d’Alacant. Coordinador del Plan 
para la Asistencia Integral al Paciente Diabético en la Comunidad Valenciana. 

113. Ana Maria Puga Giménez de Azcárate 

Profesora Adjunta de Nutrición y Bromatologia. Departamento de Ciencias Farmacéuticas y 
de la Salud. Facultad de Farmacia. Universidad San Pablo CEU de Madrid. 

114. Mary Puy Portillo 

Catedrática de Nutrición. Universidad del Pais Vasco. 

115. Daniel Ramón Vidal 

Académico de Número de la Real Academia de Ingenieria de España. 

116. Guillermo Reglero Rada 

Catedrático de Ciencias de la Alimentación. Universidad Autónoma de Madrid. Director del 
Instituto IMDEA Alimentación. Madrid. 

117. Pilar Riobó Serván 

Médico especialista en Endocrinologia y Nutrición. Jefe Asociado. Hospital Fundación 
Jiménez Diaz de Madrid.
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118. Jesús Francisco Rodriguez Huertas 

Catedrático de Fisiología. Director Instituto de Nutrición y Tecnología de los Alimentos. 
Centro de Investigación Biomédica. Departamento de Fisiología. Universidad de Granada. 

Vocal de la Sociedad Española de Ciencias Fisiológicas (SECF). 

119. Gerardo Rodriguez Martinez 

Profesor Titular de Pediatría. Universidad de Zaragoza (UNIZAR). Máster en Nutrición, 
Alimentación y Dietoterapia en el niño y en el adolescente. UNIZAR. Facultativo 

Especialista de Pediatría. Hospital Clínico Universitario Lozano Blesa de Zaragoza. 

Grupo GENUD (Growth, Exercise, Nutrition and Development), UNIZAR. 

120. Bittor Rodriguez Rivera 

Profesor Titular de Universidad. Departamento de Farmacia y Ciencias de los Alimentos. 
Universidad del País Vasco/Euskal Herriko Unibertsitatea UPV/EHU. 

121. Gaspar Ros Berruezo 

Catedrático de Nutrición y Bromatología. Universidad de Murcia. 

122. Juan Miguel Ruiz Albusac 

Profesor Titular de Bioquímica y Biología Molecular. Sección de Medicina del Departamento 
de Bioquímica y Biología Molecular. Universidad Complutense de Madrid. 

123. Maria Dolores Ruiz López 

Catedrática de Nutrición y Bromatología. Facultad de Farmacia, Universidad de Granada. 
Secretaria de la Fundación Iberoamericana de la Nutrición (FINUT). 

124. Mónica Ruiz Pons 

Profesor Asociado de Pediatría. Universidad La Laguna. Jefe de sección de Pediatría. 
Unidad de nutrición y enfermedades metabólicas. Hospital Universitario Ntra. Sra. de 

Candelaria, Tenerife. 

125. Baltasar Ruiz-Rosso Calvo de Mora 

Profesor Titular Departamento de Nutrición y Ciencia de los Alimentos. Facultad de 
Farmacia, Universidad Complutense de Madrid. 

126. Maria del Mar Ruperto López 

Departamento de Ciencias Farmacéuticas y de la Salud. Facultad de Farmacia. Universidad 
San Pablo CEU de Madrid. 

127. Maria de Lourdes Samaniego-Vaesken 
Profesora Adjunta. Departamento Ciencias Farmacéuticas y de la Salud. Grupo de Excelencia 
en Investigación “Nutrición para la Vida”. Facultad de Farmacia. Universidad CEU San Pablo 
de Madrid. 

128. Francisco Sánchez Muniz 

Profesor Emérito del Departamento de Nutrición y Ciencia de los Alimentos. Facultad de 

Farmacia de la Universidad Complutense. Académico de Número de la Real Academia 
Nacional de Farmacia. Académico Corresponsal de la Real Academia de Medicina y Cirugía de 
Valladolid. 

http://www.efsa.europa.eu/efsajournal


Annex O – Outcome of the public consultation  
 

 

 
www.efsa.europa.eu/efsajournal 404 EFSA Journal 2022;20(2):7074 

 

129. María Teresa Sancho Ortiz 

Catedrática de Nutrición y Bromatología. Universidad de Burgos. 

130. Celestino Santos Buelga 

Catedrático de Nutrición y Bromatología. Facultad de Farmacia. Universidad de Salamanca. 

131. Javier Sanz-Valero 

Área de Divulgación en Investigación y servicios. Escuela nacional de Medicina del Trabajo. 
Instituto de Salud Carlos III. 

132. José Antonio Serra Rexach 

Jefe del Servicio de Geriatría. Hospital General Universitario Gregorio Marañón. Profesor 
Titular de Medicina. Facultad de Medicina. Universidad Complutense de Madrid. 

133. Dolores Silvestre Castelló 

Profesora Titular de Nutrición y Bromatología. Departamento de Farmacia. Facultad de  
Ciencias de la Salud. Universidad Cardenal Herrera CEU de Valencia. 

134. Dolores Suárez Ortega 

Catedrática de Bioquímica y Biología Molecular jubilada de la Universidad de Granada. 

Académico de Número de las Academia Iberoamericana de Farmacia. Académico de Número 

de la Real Academia de Ciencias Veterinarias de Andalucía Oriental. 

135. Carlos de Teresa Galván 

Especialista en Medicina del Deporte. Jefe de la Unidad de Medicina Funcional y del 
Deporte. Hospital Quirónsalud de Málaga. 

136. Francisco A. Tomás Barberán 

Profesor de Investigación. Centro de Edafología y Biología Aplicada del Segura. Consejo  
Superior de Investigaciones Científicas CEBAS-CSIC. 

137. Marilourdes de Torres Aured 

Grado en Enfermería. Master en Dietética y Nutrición. Delegada del Área de Nutrición del 

Consejo General de Enfermería. Secretaria General de la Unión Española de Sociedades 

Científicas de Enfermería. Responsable de Proyectos Nursing Now-Aragón. Coordinadora del 
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138. Ana M Troncoso 

Catedrática de Nutrición y Bromatología. Universidad de Sevilla. 
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Spanish Paper published I Nutrición Hospitalaria  

Gil Á, Urrialde R, Varela-Moreiras G and 142 Spanish scientists signing this 

scientific paper. 

Position statement on the definition of added sugars and their declaration 

on the labelling of foodstuffs in Spain. Nutr Hosp 2021;38(3):645-660. DOI: 

http://dx.doi.org/10.20960/nh.03493  
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Attachment to comment 35 

Same attachment as for comment 14 

Attachment to comment 38 

28 September 2021 

DRAFT EFSA OPINION ON DIETARY SUGARS– STAKEHOLDER CONSULTATION, SEPTEMBER 2021 

 

UPLOADS FOR UNESDA RESPONSE 

Upload A - List of references  

1. Choo et al. Food sources of fructose-containing sugars and glycaemic control: systematic review 

and meta-analysis of controlled intervention studies. BMJ. 2018;363:k4644. 

2. Ha et al., Fructose-Containing Sugars, Blood Pressure, and Cardiometabolic Risk: A Critical 

Review. Curr Hypertens Rep. DOI 10.1007/s11906-013-0364-1 

3. Sharma et al., Intrauterine Growth Restriction: Antenatal and Postnatal Aspects. Clin Med 

Insights Pediatr. 2016; 10: 67–83. doi: 10.4137/CMPed.S40070 

4. Khan TA, Sievenpiper JL. Controversies about sugars: results from systematic reviews and meta-

analyses on obesity, cardiometabolic disease and diabetes. Eur J Nutr. 2016 Nov;55(Suppl 2):25-

43. doi: 10.1007/s00394-016-1345-3. Epub 2016 Nov 30. PMID: 27900447; PMCID: 

PMC5174149. 

5. UNESDA Soft Drinks Europe announces new commitment to reduce average added sugars in its 

beverages by another 10% across Europe – UNESDA 

6. GlobalData Soft Market Insights - 2020 Cycle. https://www.unesda.eu/consumption/ European 

Union data 

7. Sugar and calorie reduction – UNESDA 

8. Huang et al., Artificially sweetened beverages, sugar-sweetened beverages, plain water, and 

incident diabetes mellitus in postmenopausal women: the prospective Women’s Health Initiative 

observational study. Am J Clin Nutr 2017;106:614–22. 

9. Malik et al., Long-Term Consumption of Sugar-Sweetened and Artificially Sweetened Beverages 

and Risk of Mortality in US Adults. Circulation. 2019; 139(18): 2113–2125. 

10. Zhang et al., Dose–response association between sugar- and artificially sweetened beverage 

consumption and the risk of metabolic syndrome: a meta-analysis of population-based 

epidemiological studies. Pub Health Nutrition. 2020; 24(12):3892-3904 

11. https://gdt.gradepro.org/app/handbook/handbook.html#h.5zbbwi81tho4 

12. https://doi.org/10.2903/j.efsa.2020.6221 

13. Mozaffarian et al., Changes in Diet and Lifestyle and Long-Term Weight Gain in Women and 

Men. The New England Journal of Medicine. 2011;364(25). 

14. Dong et al., Consumption Of Specific Foods And Beverages And Excess Weight Gain Among 

Children And Adolescents. Health Aff (Millwood). 2015;34(11):1940-8. 

15. Ramakrishnan et al., Accelerometer measured physical activity and the incidence of 

cardiovascular disease: Evidence from the UK Biobank cohort study. PLoS Med 2021 Jan 

12;18(1):e1003487.Annex of Regulation (EC) No 1924/2006, lastly amended by Regulation (EU) 

No 1047/2012) 

16. https://www.efsa.europa.eu/en/efsajournal/pub/2211 

17. Ioannidis. The Challenge of Reforming Nutritional Epidemiologic Research. JAMA. 2018;320(10). 
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10.1016/j.metabol.2020.154356 

20. Ayoub-Charette et al. Important food sources of fructose-containing sugars and incident gout: a 
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2019;9(5):e024171 

21. Kunath et al., Effects of a lifestyle intervention during pregnancy to prevent excessive gestational 
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22. The InterAct consortium. Consumption of sweet beverages and type 2 diabetes incidence in 

European adults: results from EPIC-InterAct. Diabetologia DOI 10.1007/s00125-013-2899-8 

23. Mozz-Christofoletti and Wollgast. Sugars, salt, saturated fat and fibre purchased through 

packaged food and soft drinks in Europe 2015–2018: Are we making progress? Nutrients 2021, 
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END 

Attachment to comment 52 

CAOBISCO response to the EFSA draft opinion on  the Tolerable Upper Intake Level for dietary sugars 

Summary (character count limit 2000) 

We suggest making clear in the abstract and summary that between-arm-differences in added or free 

sugar intake only refer to the dietary fraction that was manipulated by the intervention and not 

necessarily to the intake of added and free sugar per se (based on lines 5356-8).  

Lines 57-9: This is a major source of uncertainty and should be mentioned also in the abstract. 

Line 77- 78: The recommendation to keep total sugar intakes as low as possible is based on a reported 

linear relationship between sugar intakes and risk adverse events, largely dental caries. However, it is 

listed in the scientific opinion that for the risks of chronic disease (i.e. obesity, T2DM, cardiovascular 

disease) there is a high degree of uncertainty at levels lower than 10% of energy intake (line 112). This 

suggests that the relationship between added sugar intakes and disease risks are not linear over a 

dose range and at less than 10% of energy, there should be little to no risk of adverse events for added 

sugars. 

In addition, the recommendation of “as low as possible” undermines the body’s use of sugar. Sugar is 

a macronutrient that is needed by the body for energy and the human brain functions with glucose as 

its primary source of energy. Sugars are also the optimal fuel source for energy during physical activity. 

Taken together with the above point (a high degree of uncertainty under 10% of energy) and that 

sugar is useful for normal body functions, a UL could be set for added sugars. The recommendation to 

limit sugars consumption “as low as possible” does not seem justified.  

Lines 94-7; 152-5: It is not in line with the generally accepted principles of ascertaining causality to say 

that there is a positive causal relationship based on anything but high evidence.  

Lines 102-104: This should be highlighted in the conclusions (see lines 2462/ 6379-87) 
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Line 109-11: No evidence has been presented to support that added/free sugars should be ‘as low as 

possible’.  

Lines 111-3: While there is the possibility of a dose-response relationship at high intake levels, it is 

clearly stated here that there is high uncertainty in the low intake range. Extrapolation of a linear line 

to the very uncertain low intake range, with high doses as a lever, is not justified. 

Line 121: Sugar and confectionery is noted as the number one source of added and free sugars across 

the EU, however there is relatively little written about Sugars and Confectionery compared to SSB in 

the recommendation to Member States. As sugars and confectionery are the number one source of 

added sugars, there should be more information about their contribution to disease risks.  

Line 122: The data shows high variability thus it is difficult to draw scientific conclusions. 

Line 152-8: Summary conclusions on direction/causality/certainty should reflect the significant 

nuances in the evidence.  

Line 157: The fact that energy is not addressed should be considered as the major limitation. Reviews 

show differences depending on study design with effects on energy balance (1)(2).  

Lines 163-5: The variabilities reported are too important and should be contextualized to diets.  

Lines 171-2: The assessment is only on the intake of 100% fruit juices, while other factors/variables 

are not considered.  

 

Attachment to comment 66 

Page 4: 

“In Europe, core foods such as fresh fruits and vegetables, milk and dairy, and cereal products 

represent a large proportion of total sugars intake, while non-core foods such as beverages 

(sugar-sweetened beverages and fruit juices), fine bakery wares, and “sugars and 

confectionery” (i.e. table sugar, honey, syrups, confectionery and water-based sweet desserts) 

are other major contributors.” 

It could be understood that fresh vegetables would be one of the main contributors to total 

sugars intake. I suggest to write percentage of the contribution, for example: In Europe, core 

foods such as fresh fruits (XY%) and vegetables (XY%) or to describe it more clearly. 

Page 5: 

“The Panel notes, however, that at levels of added or free sugars intake below 10 E% 111 
uncertainty is high regarding the shape and direction of the relationships between added 
and free 112 sugars intake and the risk of metabolic diseases.” 

This sentence is very complicated and should be written more clearly. 
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Attachment to comment 77  

Introduction and justification 

High consumption of sugars by both children and adults is associated with an increased prevalence of 

some chronic non-communicable diseases (CND), especially overweight and obesity, dental caries, 

metabolic syndrome, type 2 diabetes and cardiovascular diseases (1). This has motivated many 

agencies and authorities of food security and nutrition around the world to establish 

recommendations to limit its consumption (2-6). There are many terms used to describe food sugars 

and their components: sugar(s), total sugars, total available sugars, free sugars, added sugars, refined 

sugar(s), simple sugars, discretionary sugar, intrinsic sugars, extrinsic sugars and non-dairy extrinsic 

sugars (7). 

 

The existence of these numerous definitions and their use in different countries has led to a large 

literature on sugar intakes that limits comparisons between countries and analysis of trends over time. 

Similarly, the possibilities of comparing intakes with recommendations and of establishing links 

between intake and risk factors for NCDs are consequently limited. 

 

Definitions and recommendations in developed countries' dietary guidelines for sugars, and for free 

sugars and added sugars in foods, vary significantly. Anyhow, the variability is greater in the 

terminology referring to definitions than that related to intake recommendations. On the other hand, 

surprisingly few countries have so far regulated the mandatory labelling of added sugars. United States 

of America (2) and Mexico (3) have defined added sugars and make it compulsory to include them in 

the labelling of foodstuffs under the heading of carbohydrates, after the total sugars (2,3). 

 

With this background, the aim of the present document is to update a position on the definition of 

added sugars and to establish the basis for their declaration on the labelling of foodstuffs, applicable 

to the Spanish territory. 

 

Attachment to comment 109 

  
Food frequency questionnaires used in the NHS, NHSII, HPFC and WHI cohort 
studies 
 
 
The food frequency questionnaires (FFQ) can be found at the following links for: 
Nurse Health Survey I and II (NHS; NHS II)4  
Health Professionals Follow-up Study (HPFS)5 

 
4 NHS and NHS II questionnaires https://nurseshealthstudy.org/participants/questionnaires 
5 HPFS questionnaire https://sites.sph.harvard.edu/hpfs/hpfs-questionnaires/  

http://www.efsa.europa.eu/efsajournal
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Women’s Health Initiative (WHI)6 
 
These FFQ are unlikely to adequately characterise 100% fruit juice since: (a) the 
option for apple juice in the FFQ used by the NHS, NHS II and HPFS includes cider; 
(b) there is no option in the FFQ used by the NHS I, NHS II, HPFS or WHI for 
differentiating between consumption of unsweetened versus sweetened fruit juices. 
 
NHS questions relating to fruit juices and fruit drinks 
 

 
 
NHS II questions relating to fruit juices and fruit drinks 
 

 

 
 
HPFS questions relating to fruit juices and fruit drinks 

 
6 WHI questionnaire https://s3-us-west-2.amazonaws.com/www-whi-org/wp-content/uploads/F060-v1.6.pdf  

http://www.efsa.europa.eu/efsajournal
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WHI questions relating to fruit juices and fruit drinks 

 

 
 

Attached to comment 109 were also the following articles: 

Habauzit et al., 2015. Flavanones protect from arterial stiffness in postmenopausal women 

consuming grapefruit juice for 6 mo: a randomized, controlled, crossover trial. Am J Clin Nutr doi: 

10.3945/ajcn.114.104646 

Morand et al., 2010. Hesperidin contributes to the vascular protective effects of orange juice: a 

randomized crossover study in healthy volunteers. Am J Clin Nutr 2011;93:73–80. doi: 

10.3945/ajcn.110.004945 

Attachment to comment 128 

Page 28: 

Table 2: Food groups contributing to the intake of dietary sugars in the 

whole population and food groups used to define consumer groupsa 

»CEREALS Cereal and 
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cereal-based  
products 

including bread  
but excluding  
fine bakery  

wares« 

If I understand correctly, the cereal group contains whole grains as well as “cereal and 

cereal-based products«, which can be highly processed foods, loaded with free sugars, 

such as breakfast cereals. 

Attachment to comment 141 

28 September 2021 

DRAFT EFSA OPINION ON DIETARY SUGARS– STAKEHOLDER CONSULTATION, SEPTEMBER 2021 

 

UPLOADS FOR UNESDA RESPONSE 

Upload B: Use of Mintel GNPD to verify the sugars content of products 

Mintel GNPD may have been used by EFSA to verify the sugars content of products across 

countries. However, this database is only indicative and cannot be used as an accurate source of 

sugars information as it frequently only captures products where a recipe change has been clearly 

identified on front of pack so misses some sugar reduction.  

UNESDA has information from Mintel that states: “Mintel GNPD is a snapshot of the market where 

our shoppers have identified launches within the panel of stores that we visit. As we won't capture 

everything it should be treated as indicative versus absolute”. 

“New formulation is a flag to purchase a new launch if it is consumer facing i.e. it clearly states it on 

pack as part of communication to consumers, usually this is where the pack talks about new and 

improved formulation”. 

The table represents some examples of reformulated products not yet updated in Mintel.  Please 

note that these are mostly products with sizable sales volumes.  

Product Country Sugars value in product 

 (year of reformulation, 

where known) 

g/100ml 

Latest sugars 

value in Mintel 

g/100ml 

% difference 

7Up France 4.6 (2021) 

 (5.1 g/100ml in 2020) 

7 34% 

7UP Spain 7.3 (2017) 11 34% 
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Dr Pepper Ireland 4.9 (2017) Not in Mintel n/a 

Fanta Orange Netherlands 5.6 (2021) 7.9 29% 

Fanta Orange Ireland 4.6 (2017) 7.8 42% 

Kas Orange Spain 4.0 (2020) 8.1 51% 

Mezzo Mix Orange  Germany 7.9 (2021) 10.1  22% 

Mirinda Orange France 7 (2019) 10.6 34% 

Mirinda Orange Germany 7.8 (2019) 9.4 17% 

Pepsi Germany 7 (2020) 10.7 35% 

Sprite Denmark 8 10.1 21% 

Tropico Apple Red 

Fruits 

France 5.7 10.4 45% 

Mintel accessed on 23/09/21 – figures correct as of this date.  

Overall, there is likely to be a large overestimate of sugars in soft drinks in the composition tables, 

which will reflect in the contribution of beverages to added/free sugars intake.  

 

********************************************************************************* 

 

Attachment to comment 173 

Mozaffarian, 2018: https://doi.org/10.1136/bmj.k2392 

Khan & Sievenpiper, 2016: https://doi.org/10.1007/s00394-016-1345-3 

Tsilas, 2017: https://doi.org/10.1503/cmaj.160706 

Ioannidis, 2018: https://doi.org/10.1001/jama.2018.11025  
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DRAFT EFSA OPINION ON DIETARY SUGARS– STAKEHOLDER CONSULTATION, SEPTEMBER 2021 

 

UPLOADS FOR UNESDA RESPONSE 

Upload C:  Studies on SSBs not identified in original or updated searches 

 

The following studies on SSBs do not appear to have been identified in either the original or 

http://www.efsa.europa.eu/efsajournal
https://doi.org/10.1136/bmj.k2392
https://doi.org/10.1007/s00394-016-1345-3
https://doi.org/10.1503/cmaj.160706
https://doi.org/10.1001/jama.2018.11025
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updated searches (n.b. some 2020 studies may have been published shortly after the updated 

search): 

24. Anderson et al. The associations of sugar-sweetened, artificially sweetened and naturally sweet 

juices with all-cause mortality in 198,285 UK Biobank participants: a prospective cohort study. 

BMC medicine. 2020;18(1) 

 

25. Gardener H et al., Diet Soda and Sugar-Sweetened Soda Consumption in Relation to Incident 

Diabetes in the Northern Manhattan Study. Curr Dev Nutr. 2018;2(5):nzy008 

 

26. Meneses-León et al., Sugar-sweetened beverage consumption and risk of hyperuricemia: a 

longitudinal analysis of the Health Workers Cohort Study participants in Mexico. Am J Clin Nutr 

2020; https://doi.org/10.1093/ajcn/nqaa160 

 

27. Njike et al. Effects of sugar-sweetened and sugar-free cocoa on endothelial function in 

overweight adults. Int J Cardiol. 2011;149(1):83-8 

 

28. Olafsdottir et al., Young children’s screen activities, sweet drink consumption and 

anthropometry: results from a prospective European study. Eur J Clin Nutr 2014; 68:223-228 

 

29. Torres-Ibarra et al., Regular consumption of soft drinks is associated with type 2 diabetes 

incidence in Mexican adults: findings from a prospective cohort study. Nutr J. 2020;19(1) 

END 

 

Attachment to comment 196 

Page 54: 

Table 9: Exposure categories for data extraction 

 

The division of drinks marked with yellow colour is very confusing. Fruit juice is by 

definition 100% pure juice made from the flesh of fresh fruit or from whole fruit. It is not 

permitted to add sugars, sweeteners, preservatives, flavourings or colourings to fruit 

juice. It means that fruit juices contain 100% fruit part. 

http://www.efsa.europa.eu/efsajournal
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DRAFT EFSA OPINION ON DIETARY SUGARS– STAKEHOLDER CONSULTATION, SEPTEMBER 2021 

 

UPLOADS FOR UNESDA RESPONSE 

Upload D:  Studies not clearly (only) on SSBs  

The cohorts/studies in Tables 1 and 2 below have been cited in the draft opinion as pertaining to 

sugar-sweetened beverages.  However, all eight studies listed in Table 1 may well include diet/sugar-

free drinks.  In Table 2, the five studies listed also include fruit juices and/or dairy drinks.   

As per our comment referring to this upload, since the exposure is not clearly SSBs these studies 

should be excluded from the analysis or as a minimum the RoB rating should be clearly reduced.  

 

Table 1 

May include 

diet/sugar-free 

drinks (n=8) 

Cohort and 

reference 

checked 

Wording in methodology  

ELEMENT 

Cantoral et al., 

2015 

Considered SSBs as sodas, commercial fruit drinks and flavoured water 

with sugar (not including natural fruit or vegetable juices). 

Unclear – sodas and commercial fruit drinks could be diet/sugar-free 

FMCHES 

Montonen et al., 

2007  

Sweetened beverages.  No definition 

JPHC 

Eshak et al., 2013 

Soft drinks (cola, flavoured juices, and non 100% fruit juices) 

i.e. may include diet/sugar-free drinks 

KoGES 

Kang and Kim, 

2017 

Soft drinks (carbonated beverages, e.g. Cola and Sprite? 

i.e. may include diet/sugar-free drinks 

PHI 

Ludwig et al., 

2001 

Soda; Hawaiian punch, lemonade, Koolaid or other sweetened fruit drink; 

and iced tea, not artificially sweetened 

i.e. may include diet/sugar-free drinks 
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REGARDS 

Collin et al., 2019 

Sugary beverages were defined as SSBs (ie, sodas, soft drinks, or fruit-

flavoured drinks).  Unclear – sodas and soft drinks may include diet/sugar-

free drinks 

COSM 

Rahman et al., 

2015 

‘How many soft drinks or sweetened juice drinks do you drink per day or 

per week?’ Fruit juice was not included in our definition of sweetened 

beverages i.e. may include diet/sugar-free drinks 

EPIC-Diogenes 

Romaguera et al., 

2011 

Soft drinks, no definition. 

i.e. may include diet/sugar-free drinks 

 

Table 2 

 

Will include juice, and sometimes others e.g. dairy drinks (n=6) 

Cohort and 

reference 

checked 

Wording in methodology  

Amsterdam 

Weijs et al.,  

‘Sugar containing beverages were any drinks provided to the infant that 

contained mono- and/or disaccharides, thus both naturally sweetened, 

sweetened by industry or sweetened at home; however milk, milk 

products, mothers milk, and infant formula were excluded’ 

i.e. included juice 

ARIC 

Paynter et al., 

2006 

‘To create the sweetened beverage category, we combined the 

consumptions of fruit punch, non-diet soda, and orange or grapefruit juice’ 

i.e. included juice 

Generation R 

Leermakers et 

al., 2015 

‘Sugar-Containing Beverages included fruit juices, fruit concentrates, 

lemonades, soft drinks and sports drinks’ 

i.e. included juice 

TLGS 

Mirmiran et al., 

2015 

‘All kinds of sugar sweetened carbonated soft drinks (SSSDs) and fruit 

juice drinks (both 100 % fruit juice and sugar sweetened synthetic juice 

drinks that are not 100 % juice).’ 

i.e. includes juice 

CoSCIS 

Jensen et al.,  

2013 

Defined as ‘energetic drinks containing sugar, i.e. soft drinks, squash, fruit 

juice, chocolate milk and drinkable yoghurt’ 

i.e. includes juice, milk and yogurt drinks 
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END 

Attachment to comment 265 

Section 8.4.5: 100%FJ and risk of type 2 diabetes mellitus (T2D). Additional meta-analyses provided 

by Prof. Sievenpiper (Toronto University) as commissioned by AIJN 

 
Prof. Sievenpiper was invited to examine the prospective cohort studies used for EFSA’s 

meta-analysis and dose-response analysis for T2D, and to establish if these were true 

estimates of 100% fruit juice only, or were likely to contain unspecified fruit juice drinks (e.g., 

cider and sugar-sweetened juices).  

He was then asked to conduct separate meta-analyses for these two groups of beverages. 

The results are shown below and clearly demonstrate that 100%FJ are not significantly 

associated with incident T2D, while non-specified fruit juices – likely to contain sugar-

sweetened products, are significantly associated. 
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EFSA’s dose response analysis (Figure 14) was then repeated using the same method. 

Separating the dose-response analyses enabled a test of the statistical interaction/effect 

modification by fruit juice type (100%FJ versus undefined juice drinks).  

The results (below) show significant effect modification (P<0.001 for subgroup difference) 

with only unspecified fruit juices showing an association with increased T2D incidence. The 

subgroup analysis also explained all of the heterogeneity in the overall analysis with the 

heterogeneity (I2) reduced from 67% to 0% in both levels of the subgroup. 
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This is a compelling finding that deserves to be taken into account in EFSA’s evaluation of 

the risks of consuming 100%FJ in relation to T2D. It is highly likely that EFSA’s dose 

response (Figure 14) was influenced by the inclusion of sugar-sweetened juices in the 

Muraki et al. (2013) data and, hence, was not a true assessment of the impact of 100%FJ – 

which do not contain any added sugars. 

AIJN urges EFSA to consider the meta-analyses provided in this document when drafting 

the Final Opinion. 

Attachment to comment 266 

Same attachment as for comment 265. 

Attachment to comment 418 

Same attachment as for comment 265. 

Attachment to comment 421 

Same attachment as for comment 4 

Attachment to comment 424 

Same attachment as for comment 265. 

Attachment to comment 427 

Attached to this comment was the following article: 

D’Elia et al., 2020. 100% Fruit juice intake and cardiovascular risk: a systematic review and 
meta‑analysis of prospective and randomised controlled studies. European Journal of Nutrition 

https://doi.org/10.1007/s00394-020-02426-7  
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Attachment to comment 435 

Conclusions  

- For total sugars, it is proposed that the definition should be established as the sum of naturally 

occurring sugars plus added sugars in food and beverages. 

- In the case of naturally occurring sugars, these would be the disaccharides and monosaccharides 

which are an intrinsic part of the food and beverages. 

- In relation to the definition of added sugars, it is proposed: all monosaccharides and disaccharides 

added to food products in their manufacturing and culinary preparation processes, which are reflected 

in the list of ingredients. Their total amount should be indicated in the nutritional information in the 

section on carbohydrates after the point "of which sugars", this information being structured in the 

way that is reflected in table I. 

- It is necessary and urgent to be able to unify the criteria for the use of added sugars as an ingredient 

and nutritional information. 

- It is proposed to include the declaration of added sugars in the nutritional information on food 

product labelling, not only to know their quantity, but also as a valid tool for actual intake calculations 

in the Spanish population. 

- To establish recommendations for maximum daily intake of added sugars in all food guides for the 

Spanish population, as well as to strengthen food product reformulation programmes to reduce the 

content of added sugars and to help policies and strategies to reduce and prevent overweight and 

obesity.  

- The declaration of added sugars in the nutritional information on food product labelling will help the 

consumer to know the quantity of food and drinks, and thus be able to make appropriate and 

responsible purchasing decisions, especially in risk groups and populations in w 

 

Attachment to comment 442  

Recommendation 

- According to the content of added sugars present in food and drinks, it is proposed to establish icons 

that call attention, under appropriate limit criteria, to whether a food product has a low, medium, or 

high content of added sugars. 

Table I. Nutritional Information for sugars and added sugars per 100 g/100 ml 

Carbohydrates X  (g) Y %RI. RI= [225 g-300 g (45-60 %)] 

 of which sugars X  (g) Y %RI. RI= [ 90 g (18 %)] 

 of which added sugars X  (g) Y %RI. RI= [35 g (7 %)] 

RI= Reference Intake for adult (8,400 kJ/2,000 kcal) 
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Attachment to comment 444 

Same attachment as for comment 10. 

Attachment to comment 445 

Same attachment as for comment 12. 

Attachment to comment 446 

Same list of signees as in attachment for comment 14, i.e., “146 Spanish scientists signing this 

statement”. 

Attachment to comment 449 

Attached to this comment was the following article:  

Gil et al., 2020. Position statement on the definition of added sugars and their declaration on the 
labelling of foodstuffs in Spain. Nutr Hosp 2021;38(3):645-660 DOI: 

http://dx.doi.org/10.20960/nh.03493  

Attachment to comment 454 

Hoffmann, 2002: https://doi.org/10.1038/sj.ejcn.1601429 

Lambe, 2000: https://doi.org/10.1038/sj.ejcn.1600915 

 

Attachment to comment 455 

Appendix J: Comment on the dietary assessment tools of US prospective cohort studies used in EFSA’s 

meta-analyses 

 
In its Draft Opinion on sugars, EFSA defines 100% fruit juice (100%FJ) as ‘unsweetened 
fruit juices’ and specifically excludes sugar-sweetened fruit juices and sugar-sweetened 
soft drinks from this category (Table 9, page 54). 
 
However, in several US prospective cohort studies which influenced the direction and 
significance of the associations between 100%FJ and risk of obesity, type 2 diabetes and 
gout, it is doubtful whether the dietary assessment tools were sufficiently detailed to 
disentangle 100%FJ intake from intake of other juice-based drinks. 
 
As the below examples of the food frequency questions from the NHS, NHSII and HPFS 
show, participants are asked how often they drink ‘apple juice or cider’. This would have the 
result of combining intake data on 100%FJ and cider – hence it is not measuring 100%FJ. 
EFSA claimed at the consultation meeting that the consumption of cider was likely to be 
insignificant but this cannot be determined from the answers to a question which conflates 
apple juice and cider. 
 
In the remaining NHS, HPFS and WHI questions, there is no place to record consumption of 
sugar-sweetened juice drinks or juice cordials. Hence there is a risk that consumption of 
these has been incorporated into the answers given for ‘orange juice’, ‘grapefruit juice’ or 
‘other fruit juices’ and the questionnaire actually is measuring a combination of 100%FJ and 
unspecified fruit drinks. 
 
NHS questions relating to fruit juices and fruit drinks 
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NHS II questions relating to fruit juices and fruit drinks 

 

 

 
 
HPFS questions relating to fruit juices and fruit drinks 

 

 
 
WHI questions relating to fruit juices and fruit drinks 
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The food frequency questionnaires can be found at the following links for: 
 
Nurse Health Survey I and II (NHS; NHS II) 
https://nurseshealthstudy.org/participants/questionnaires  
 
Health Professionals Follow-up Study (HPFS) https://sites.sph.harvard.edu/hpfs/hpfs-
questionnaires/  
 
Women’s Health Initiative (WHI) https://s3-us-west-2.amazonaws.com/www-whi-org/wp-
content/uploads/F060-v1.6.pdf  
 
 
AIJN 2021 
 
Attachment to comment 457 

Same attachment as for comment 455. 

Attachment to comment 458 

Page 300 (+353): 

The term »SSFJs« (»Sugar sweetened fruit juices”) is misleading, as it is not permitted to add 

sugars, sweeteners, preservatives, flavourings or colourings to fruit juice. 

More clear division of sugar-sweetened beverages (SSBs) is for example in ESPGHAN 

recommendations, Table 3: 

Fidler Mis et all, on Behalf of the ESPGHAN Committee on Nutrition, 2017. Sugar in infants, 

children and adolescents: a position paper of the European Society for Paediatric 

Gastroenterology, Hepatology and Nutrition Committee on Nutrition. Journal of Pediatric 

Gastroenterology and Nutrition, 65:681-696. doi: 10.1097/MPG.0000000000001733 

 

Attachment to comment 462 

Cohen, 2012: https://doi.org/10.1007/s11606-012-2069-6 

Sayon-Orea, 2012: https://doi.org/10.1016/j.clnu.2014.11.010  
 

Attachment to comment 467 

http://www.efsa.europa.eu/efsajournal
https://nurseshealthstudy.org/participants/questionnaires
https://sites.sph.harvard.edu/hpfs/hpfs-questionnaires/
https://sites.sph.harvard.edu/hpfs/hpfs-questionnaires/
https://s3-us-west-2.amazonaws.com/www-whi-org/wp-content/uploads/F060-v1.6.pdf
https://s3-us-west-2.amazonaws.com/www-whi-org/wp-content/uploads/F060-v1.6.pdf
https://doi.org/10.1007/s11606-012-2069-6
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28 September 2021 

DRAFT EFSA OPINION ON DIETARY SUGARS– STAKEHOLDER CONSULTATION, SEPTEMBER 2021 

 

UPLOADS FOR UNESDA RESPONSE 

Upload B: Use of Mintel GNPD to verify the sugars content of products 

Mintel GNPD may have been used by EFSA to verify the sugars content of products across 

countries. However, this database is only indicative and cannot be used as an accurate source of 

sugars information as it frequently only captures products where a recipe change has been clearly 

identified on front of pack so misses some sugar reduction.  

UNESDA has information from Mintel that states: “Mintel GNPD is a snapshot of the market where 

our shoppers have identified launches within the panel of stores that we visit. As we won't capture 

everything it should be treated as indicative versus absolute”. 

“New formulation is a flag to purchase a new launch if it is consumer facing i.e. it clearly states it on 

pack as part of communication to consumers, usually this is where the pack talks about new and 

improved formulation”. 

The table represents some examples of reformulated products not yet updated in Mintel.  Please 

note that these are mostly products with sizable sales volumes.  

Product Country Sugars value in product 

 (year of reformulation, 

where known) 

g/100ml 

Latest sugars 

value in Mintel 

g/100ml 

% difference 

7Up France 4.6 (2021) 

 (5.1 g/100ml in 2020) 

7 34% 

7UP Spain 7.3 (2017) 11 34% 

Dr Pepper Ireland 4.9 (2017) Not in Mintel n/a 

Fanta Orange Netherlands 5.6 (2021) 7.9 29% 

Fanta Orange Ireland 4.6 (2017) 7.8 42% 

Kas Orange Spain 4.0 (2020) 8.1 51% 

Mezzo Mix Orange  Germany 7.9 (2021) 10.1  22% 

Mirinda Orange France 7 (2019) 10.6 34% 

Mirinda Orange Germany 7.8 (2019) 9.4 17% 

Pepsi Germany 7 (2020) 10.7 35% 
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Sprite Denmark 8 10.1 21% 

Tropico Apple Red 

Fruits 

France 5.7 10.4 45% 

Mintel accessed on 23/09/21 – figures correct as of this date.  

Overall, there is likely to be a large overestimate of sugars in soft drinks in the composition tables, 

which will reflect in the contribution of beverages to added/free sugars intake.  

 

********************************************************************************* 
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Attachment 1:  

 

 Attachment 2: 
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Attachment to comment 475 

Annex F – Information on food composition, intake, and current recommendations 
on dietary 
sugars in European 
countries 

For Slovenia, there is also data about free sugar intake in Slovenian adolescents, 
The investigation took place in 10 Slovenian regions during systematic medical 
examinations in health centres. Dietary habits were assessed using a food 
frequency questionnaire (n = 2,661), and present nutrition was assessed using a 
3-day weighted dietary protocol (n = 197) for validation purposes (Fidler Mis N, 
Kobe H, Stimec M. Dietary intake of macro- and micronutrients in Slovenian 
adolescents: comparison with reference values. Ann Nutr Metab 2012;61: 305–
13). 
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